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FOREWORD 

The  U.S.  Army  Recruiting  Command  (USAREC)  has  asked  N  W  Ayer  Incorpor~ 
ated  to  study  the  effectiveness  of  the  Army's  national  recruitment 
advertising.  N  W  Ayer's  Marketing  Services  Department  undertook  this 
task  in  September,  1979,  with  guidance  from  USAREC's  Program  Analysis 
and  Evaluation  Division.  In  addition,  their  assistance  in  acquiring, 
providing,  and  checking  data  and  data  sources  was  essential. 

Volume  I  is  the  Executive  Summary  and  is  intended  for  the  general 
reader  who  wants  an  overview  of  the  project's  objectives,  methods, 
and  key  findings.  This  summary  highlights  the  marketing  and 
financial  aspects  of  the  analysis. 

Volume  11  is  the  Main  Report  and  is  intended  for  the  reader  who  wants 
to  fully  understand  the  details  of  the  project:  its  inception,  method¬ 
ology*  data,  results,  validation,  and  economic  Implications. 

Volume  III  is  comprised  of  Appendices  Intended  for  the  specialist  who 
wants  to  thoroughly  analyze  the  methods  and  data  used  in  the  analysis. 

A  step  by  step  description  of  how  the  model  was  built  is  documented  in 
the  Appendix  entitled  “Essential  Elements  of  Analysis. “ 

At  our  request  our  methodology  and  conclusions  have  been  reviewed 
by  Professor  Martin  K.  Starr  of  the  Graduate  School  of  Business  of 
Columbia  University.  He  judged  our  statistical  procedures  sound 
and  the  conclusions  acceptable  on  a  statistical  and  analytic  basis. 

The  findings  in  this  report  are  not  to  be  construed  as  an  official 
Department  of  the  Army  position,  unless  so  designated  by  other  authorized 
documents. 
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Section  A.l.  HOW  DOES  THE  RECRUITING  PROCESS  WORK? 


It  was  necessary  to  begin  the  model-building  procedure  by  developing  an 
overview  of  the  system  under  consideration  (See  figure  A. 1.1.  for  a  sche¬ 
matic  perspective  of  the  system).  The  objective  of  developing  this  pro¬ 
cess  perspective  was  not  to  Incorporate  into  it  every  element  of  the 
recruiting  system,  but  to  outline  those  elements  which  are  critical  to 
developing  a  measurement  of  the  influence  of  advertising  spending 
levels.  With  this  measurement  based  on  a  sound  understanding  of  the 
process  dynamics,  the  risk  of  confounding  the  impact  of  advertising 
spending  with  other  system  factor  changes  was  considerably  lessened. 

This  overview  of  the  recruiting  process  specifies  that  the  pool  of  eli¬ 
gible  enlistment  candidates  receives  a  continual  flow  of  information  that 
impacts  perceptions  about  the  viability  of  enlistment  in  the  Army.  This 
input  comes  from  both  the  Recruiting  Command  with  information  about  Army 
pay,  benefits  and  training  opportunities;  and  from  the  general  economic 
environment,  with  information  about  alternative  employment,  educational, 
and  military  service  opportunities. 

The  quantity  and  quality  of  this  information  acts  to  impact  both  the  level 
of  awareness  of  opportunities  offered  by  the  Army  and  attitudes  toward  the 
Army,  thus  creating  an  atmosphere  chat  affects  responsiveness  to  contacts 
made  by  the  recruiter  force  and  inducing  people  to  seek  out  recruiters  on 
their  own. 

The  ability  of  the  recruiters  as  salesmen  to  present  Army  pay  and  benefits 
in  a  manner  competitive  with  alternative  service  recruiting  efforts  results 
in  the  number  of  candidates  who  make  a  commitment  to  begin  the  enlistment 
process  by  going  to  an  Armed  Forces  Enlistment  Entry  Station  (AFEES)  and 
taking  mental  and  physical  exams.  Data  on  the  number  of  candidates  com¬ 
pleting  the  examination  process  each  month  is  available  as  a  measure  of 
performance  of  the  recruiting  system. 

Once  the  examination  process  has  been  completed,  the  percentage  of  signed 
contracts  is  heavily  dependent  on  the  manpower  requirements  of  the  Army, 
as  well  as  on  the  effectiveness  of  the  career  counseling  staff  in  matching 
examinee  abilities  and  interests  with  available  MOS  slots. 

Finally,  the  time  of  accession  for  those  who  sign  contracts  is  primarily 
determined  by  the  flexibility  of  the  DEP  policy  and  by  school-related 
seasonality. 
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Figure  A. 1.1.  Process  Overview 
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Careful  consideration  of  the  process  flow  makes  it  clear  that  the  system 
payoff,  the  number  of  accessions  achieved  each  month,  is  considerably 
"downstream”  from  the  impact  of  changes  in  the  level  of  advertising  spending, 
which  is  the  critical  variable  under  investigation. 

Monthly  data  was  not  available  that  reflects  changes  in  awareness  levels  and 
attitudes  of  the  target  market  toward  the  Army,  nor  was  monthly  data  avail¬ 
able  on  the  number  of  contacts  made  with  the  recruiting  system. 

However,  the  number  of  ASVAB  exams  completed  each  month  was  available,  and 
represents  the  system  performance  measure  furthest  "upstream"  in  the  process 
for  which  data  was  available. 

In  order  to  measure  the  response  of  the  system  at  the  point  most  sensitive  to 
changes  in  the  level  of  advertising,  exam  counts,  as  well  as  to  track  variations 
in  the  key  payoff  measure,  accession  levels,  the  process  was  viewed  in  two 
stages: 


Stage  1:  Relate  Exam  levels  to  changes  in  advertising,  other 
policy  variables,  and  critical  non-controllable  en¬ 
vironmental  influences. 

Stage  2:  Relate  Accession  levels  to  changes  in  Exam  levels. 


Figure  A. 1.2  simplifies  the  process  perspective  in  terms  of  the  two  stages 
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Figure  A. 1.2.  Simplified  Process  Perspective 
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Section  A.  2.  HOW  IS  THE  MARKET  SEGMENTED? 


Army  priorities  for  the  quality  of  the  recruit  mix  required  investigating  the 
differential  impact  of  advertising  on  key  market  segments.  Segmentation  was 
based  on  high  school  degree  status  and  mental  category  test  scores: 


°  High  School  Degree  -  Category  I-IIIA 

°  High  School  Degree  -  Category  IIIB-IV 

°  Non-Degree  -  Category  I-IIIA 

°  Non-Degree  -  Category  IIIB-IV 


The  first  segment  deserves  the  highest  priority;  therefore,  this  group's 
differential  response  to  advertising  pressure,  as  compared  with  that  of  the 
other  groups,  was  of  particular  Interest  in  this  analysis. 

For  the  next  two  groups,  some  quality  is  lost  with  respect  to  test  scores  or 
degree  status.  The  relative  priority  that  these  two  groups  receive  would 
depend  on  whether  the  Army's  current  interest  is  in  degree  status  or  mental 
category. 

The  last  group  was  considered  to  be  more  constrained  by  the  remands  of  the 
Army  than  by  the  supply  of  candidates  because  accession  variation  reflects 
administrative  pressures  as  much  as  response  to  marketing  efforts;  therefore, 
this  group  was  not  subjected  to  the  same  degree  or  detail  of  analysis. 

The  appropriate  degree  status  could  not  be  specified  in  the  exam  data,  since 
the  records  reflect  the  status  at  the  time  of  examination,  not  at  the  time 
of  accession,  and  therefore  underrepresent  the  number  of  graduates.  With 
this  restriction  in  mind,  the  exam  data  was  partitioned  by  mental  test 
scores  into  two  groups,  Category  I-IIIA  and  Category  IIIB-IV,  and  an  exam 
model  was  built  for  each. 

The  two  exam  segments  were  used  in  the  first  stage  of  the  two-stage  process, 
and  each  of  the  three  accession  segments  considered  was  then  related  to  the 
appropriate  exam  group  in  the  second  stage. 


Section  A. 3.  WHAT  KEY  FACTORS  ARE  IN  THE  DATA  BASE? 


The  data  used  In  the  analyses  can  be  classified  into  four  sets: 

8  Measures  of  Recruiting  Performance 
°  Measures  of  Advertising  Expenditure  Activity 
°  USAREC  Controllable  Policy  Variables 
°  Non-controllable  Environmental  Influences 


Each  of  the  variable  groupings  will  be  briefly  discussed  in  this  section.  A 
more  complete  discussion  of  each  variable,  including  a  listing  is  Included  in 
the  data  appendix. 


Measures  of  Recruiting  Performances. 

ASVAB  6-7  EXAMINATION  COMPLETIONS: 

This  variable  measures  the  number  of  exams  completed  each  month  in  the  AFEES 
stations. 

ACCESSIONS  BY  CONTRACT  DATE: 

Accession  records  were  reviewed  and  each  accession  was  allocated  to  the  month 
in  which  the  enlistment  contract  was  signed.  This  is  effectively  a  contract 
series  exclusive  of  those  contracts  that  do  not  result  in  final  accession. 

To  our  knowledge,  this  is  the  first  time  that  recruiting  performance  has  been 
measured  using  a  criterion  so  far  "upstream"  in  the  process. 

Measures  of  Advertising  Expenditure  Activity. 

The  advertising  data  used  in  the  analysis  reflects  historical  monthly  expendi¬ 
tures,  as  reported  in  N  W  Ayer  media  archives,  used  to  purchase  advertising 
space  targeted  toward  the  non-prior  service  market  segment. 

Three  key  considerations  in  specifying  the  advertising  variables  are  that 

8  individual  media  components  were  analyzed  to  account  for 
differing  responses; 

*  The  reported  dollar  expenditures  for  each  medium  needed 
to  be  properly  adjusted  by  the  appropriate  media  deflator 
so  that  all  expenditure  levels  throughout  the  analysis 
were  reported  in  constant  dollars  (December  1978  -  1.00); 
and 

0  gross  expenditures  (including  agency  commissions)  were 
adjusted  to  net  expenditures  (exclusive  of  agency 
commissions)  where  necessary. 
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Table  A. 3.1  lists  the  media  components  into  *.hich  the  total  media  expenditures 
are  broken. 


USAREC-Controllable  Policy  Variables. 


RECRUITER  ACCESSION  OBJECTIVES: 

This  variable  reflects  monthly  objectives  for  male  non-prior  service  accessions 
as  a  measure  of  both  long-  and  short-term  “pressure"  on  the  system. 

E-l  PAY: 

This  variable  was  used  in  the  analysis  as  a  component  in  the  relative  pay  ratio 
comparing  the  level  of  E-l  pay  to  the  civilian  minimum  wage. 


PRODUCTION  RECRUITERS: 

This  variable  represents  the  number  of  recruiters  and  commanders  on  station  each 
month,  and  reflects  variations  in  the  size  of  the  recruiter  force. 


Non-Controllable  Environmental  Influences. 

YOUTH  UNEMPLOYMENT: 

This  variable  represents  the  monthly  unemployment  rate  for  16  to  19  years  olds. 
CIVILIAN  MINIMUM  WAGE: 

This  variable  represents  the  monthly  minimum  wage  as  legislated  by  Congress,  and 
is  the  second  component  in  the  relative  pay  ratio. 

NAVY  ADVERTISING: 


This  variable  represents  the  total  monthly  advertising  media  expenditures  by  the 
U.S.  Navy,  and  is  the  only  competitive  advertising  data  whose  accuracy  was  con¬ 
firmed. 
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Table  A. 3.1.  Media  Components 


(1)  Television  (space  costs  for  network  and  spot  television) 


(2)  Radio  (space  costs  for  network  and  spot  radio) 


(3)  Newspaper 


(4)  Outdoor  (space  costs  for  outdoor  billboards) 


(5)  Regular  Magazines 


(6)  Special  Magazines  (primarily  " Source  Book"  and  "On  Your  Own") 


(7)  Local  Advertising  (primarily  newspaper  ads  placed  locally 

by  the  local  recruiting  commands) 


(8)  Direct  Mall 


t 
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Section  A. A.  WHAT  FACTORS  ARE  NOT  IN  THE  DATA  BASE? 


Ideally,  the  Impact  of  variations  in  factors  not  included  in  the  model  speci¬ 
fication  will  be  small  and  independent  of  the  factors  included,  so  as  not  to 
cause  a  serious  bias  in  the  estimation  of  the  model  coefficients. 

Table  A.A.l  lists  some  of  the  factors  that  could  impact  the  performance  of 
the  recruiting  system  but  which  were  not  easily  quantifiable,  and  therefore 
were  not  Included  in  the  data  base. 


Table  A. 4.1.  Factors  Not  in  the  Data  Base 

4  MOS  Availability 
4  Time  &  Location  of  MOS  School 
4  Offers  From  Other  Services 
4  Bonuses  Offered 
4  Recruiter  Quality 
4  Social  &  Political  Events 


Creative  Changes  in  Advertising 
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Section  A. 5.  WHAT  TIME  FRAME  DOES  THE  ANALYSIS  COVER? 


The  time  frame  used  to  develop  the  analysis  was  determined  by  the  availability 
of  the  examination  and  accession  data*  Exam  models  were  built  on  54  monthly 
observations  covering  the  period  April,  1976  to  September,  1980.  Accession 
models  were  built  on  48  monthly  observations  covering  the  period  April,  1976  to 
March,  1980. 
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Section  A. 6.  WHY  AND  HOW  WAS  A  TWO-STAGE  PROCEDURE  SELECTED? 


The  primary  objective  of  the  analysis  was  to  measure  the  impact  of  changes  in 
advertising  spending  levels  on  the  recruiting  system's  performance. 

As  noted  earlier,  there  is  considerable  administrative  influence  on  the  system 
between  the  time  that  changes  in  advertising  spending  impact  prospects'  interest 
level  in  the  Army  and  the  time  that  that  impact  on  the  interest  level  is  reflected 
in  the  accession  levels. 

In  order  to  maximize  our  ability  to  read  the  effects  of  advertising,  we  chose  to 
describe  the  system  by  the  two-'stage  process  that  was  noted  in  the  overview  section. 
The  two-stage  nature  of  the  process,  as  well  as  the  need  for  evaluating  accessions 
on  a  market  segment  basis,  required  the  following  model-building  procedure: 


(1)  A  model  was  built  for  each  of  the  two  exam  segments,  each 
relating  the  number  of  ASVAB  exams  completed  each  month 
to  controllable  and  uncontrollable  factors. 

(2)  A  second  model  was  developed  for  each  of  three  accession 
segments,  each  using  the  number  of  completed  exams  as  input, 
and  relating  the  number  of  accessions  (by  contract  date)  to 
the  number  of  completed  exams  as  well  as  to  other  key  policy 
variables. 
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Section  A. 7.  WHAT  WAS  THE  EXAM  MODEL-BUILDING  STRATEGY? 


The  first  step  in  the  two-stage  process  was  to  build  an  exam  model  relating 
advertising  changes  to  variations  in  exam  levels  for  each  of  the  two  exam 
groups:  mental  categories  I-IIIA  and  IIIB-IV.  The  strategy  used  to  develop 
the  exam  models  can  be  outlined  in  seven  basic  steps: 

1.  Determination  of  those  factors  whose  variation  should 
affect  the  level  of  exams. 

2.  Examination,  using  the  Box  Jenkins  "pre  whitened"  cross¬ 
correlations  technique1,  of  the  dynamic  pattern  between  exams 

and  each  of  the  non-advertising  variables  to  determine  whether  the 
variable  under  consideration  has  a  significant  Immediate  or  delayed 
effect.  Advertising  variables  were  not  considered  at  this  time,  in 
order  to  reduce  the  variability  in  exams  before  trying  to  measure 
the  effects  of  the  individual  advertising  media. 

3.  Assumption  that  each  non-advertising  variable  would  have  an 
Immediate  effect.  In  some  cases,  the  variable  was  dropped  from 
further  consideration  after  analyzing  the  cross-correlations.  In 
other  cases,  a  delayed  effect  was  added  to  the  current-effect 
hypothesis. 

4.  Use  of  multiple  regression  to  verify  that  each  factor  had 
significant  marginal  effect  on  exam  variation.  A  multivariate 
model  was  developed  to  best  explain  the  portion  of  exam  variation 
determined  by  the  covariate  factors.  This  model  Is  referred  to  as 
the  "pre-advertising  model." 

5.  Development  of  a  time  series  of  residuals  from  the  pre-adver¬ 
tising  model  to  represent  that  part  of  the  exam  variation  that  is 
determined  by  advertising  and  unidentifiable  factors  that  affect 
recruiting. 

6.  Use  of  the  Box  Jenkins  technqiue  to  identify  the  dynamic 
pattern  between  changes  in  advertising  spending  levels  by  indi¬ 
vidual  media  and  variation  in  the  residual  series. 

7.  Estimation  of  the  parameters  of  a  model  including  both  non- 
advertising  and  advertising  variables. 


The  specifics  of  implementing  the  strategy  for  building  the  Category  I-IIIA 
model  is  discussed  in  Section  A. 8,  and  for  building  the  Category  IIIB-IV 
model  in  Section  A. 9.  This  detail  Includes  discussion  of  data  pattern 
analysis,  seasonality,  special  data  adjustments,  comments  on  the  cross¬ 
correlations,  and  results  of  multiple  regression  runs. 


*  The  analysis  of  cross  correlations  is  described  in  detail  by  George 
E.P.  Box  and  Gwilym  M.  Jenkins  in  Time  Series  Analysis,  published  by 
Holden  Day  (San  Francisco,  1976). 
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Section  A. 8.  WHAT  WERE  THE  KEY  FINDINGS  OF  EXAMINING  THE  CATEGORY  I-IIIA  EXAMS? 


This  discussion  starts  with  the  Inspection  of  data  patterns,  continues 
with  the  testing  of  model  specification  structures,  and  concludes  with 
the  description  of  a  final  model.  In  the  process,  all  key  findings 
are  supported  with  detailed  analyses. 
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Section  A. 8. I  What  Seasonality  Was  Found  For  Category  I-IIIA  Exams? 


Regular  seasonal  variation  in  the  exam  data  reflects  both  seasonality  in  the 
environmental  factors  affecting  the  availability  of  candidates  for  enlist¬ 
ment  and  seasonal  patterns  in  the  manpower  processing  patterns  of  the  Army. 

In  order  to  identify  these  seasonal  patterns  a  standard  technique  was  used: 
the  ratio  of  each  month's  exam  level  to  a  twelve-month  moving  average  was 
computed  (Table  A. 8. 1.1). 

As  seen  in  the  Table,  January  was  consistently  higher  while  both  the  April- 
May  and  September-October  periods  were  consistently  lower  than  average.  We 
therefore  hypothesized  that  the  use  of  dummy  variable  indicators  -  one  for 
January,  another  for  April  and  May,  and  a  third  for  September  and  October  - 
would  be  appropriate. 

With  the  seasonal  pattern  thus  identified,  we  looked  at  the  data  for  other 
systematic  patterns,  and  Identified  a  GI  Bill  effect  which  is  discussed 
in  the  next  section. 
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Table  A. 8. 1.1.  Ratio  of  CAT  1-tIIA  Exams  to  a  Twelve-Month 
Moving  Average  For  Every  Month  of  Data 


1976 

1977 

1978 

1979 

1980 

JAN 

1.04 

1.14 

1.25 

1.24 

FEB 

1.04 

1.08 

1.05 

1.22 

MAR 

1.10 

1.11 

1.09 

1.01 

APR 

.91 

.85 

.90 

MAY 

.81 

.73 

.89 

JUN 

1.01 

1.03 

.93 

JUL 

.94 

.93 

1.09 

AUG 

1.01 

1.08 

1.04 

SEP 

.85 

.90 

.79 

OCT 

.90 

.90 

.91 

.85 

NOV 

1.20 

1.12 

1.02 

.91 

DEC 


1.11 


1.06 


95 


81 
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Section  A. 8. 2  Why  And  How  Was  Exam  Data  Adjusted  To  Remove  Effect  Of  GI 

Bill  Termination? 


A  plot  of  the  monthly  Exam  series  clearly  shows  a  drop  beginning  in  January 
1977  (See  figure  A. 8. 2.1).  This  change  In  the  process  level  coincides  with 
the  termination  of  the  GI  Bill  of  Rights  as  of  the  end  of  1976,  as  well  as 
with  an  overall  lowering  of  resources  applied  to  the  recruiting  process. 

In  addition  to  the  drop  in  the  level,  the  number  of  exams  processed  in 
December  1976  was  extraordinarily  high.  It  was  reasonable  to  assume  that 
this  represented  a  last  minute  system  "loading"  to  take  advantage  of  the  GI 
Bill;  therefore,  this  period  was  treated  as  an  "outlier,"  and  the  number  was 
replaced  by  the  pre-1977  process  mean.  The  reduction  in  the  exam  rate  was 
captured  and  modeled  with  a  1-0  dummy  variable,  which  signalled  when  the  GI 
Bill  was  in  effect.  Ue  felt  it  necessary  to  take  the  effect  of  this  process 
change  out  of  the  data  in  order  to  effectively  evaluate  the  correlational 
pattern  of  exams  with  the  other  variables.  The  data  was  adjusted  by  sub¬ 
tracting  from  the  exam  series  the  mean  computed  for  the  data  prior  to 
January  1977  and  the  mean  computed  after  January  1977. 

The  resulting  residual  series  was  used  as  the  performance  measure  in  investi¬ 
gating  the  relationship  of  recruiting  with  the  other  factors.  This  series 
is  seen  in  Figure  A. 8. 2. 2,  and  is  called  REXA. 

With  the  regular  patterns  in  the  data  identified  in  terms  of  seasonality 
and  GI  Bill  Termination,  we  could  go  on  to  an  examination  of  the  impact 
of  the  non-advertising  variables. 


18 


Section  A. 8. 3.  How  Do  The  Key  Variables  Other  Than  Advertising  Impact 

Exam  Variation? 


The  basic  relationship  between  exam  variation  and  each  of  the  non-adver¬ 
tising  factors  expected  to  be  key  determinants  of  the  process  was  examined 
using  cross-correlation  analysis. 

We  used  the  Box  Jenkins  method  of  "pre-whitening"  the  data  to  remove  syste¬ 
matic  variations  before  computing  the  cross  correlations. 


Evaluation  of  the  Cross-Correlations 


The  analysis  of  the  pattern  in  the  cross-correlations  was  designed  to 
provide  insight  into  the  delay  structure  between  changes  in  the  key 
factors  and  exam  variation  (adjusted  for  GI  Bill  termination).  The 
"pre-whitened"  cross-correlations  between  the  adjusted  exam  series 
(called  REXA)  and  each  of  the  factors  under  consideration  were  computed 
for  the  current  period  and  for  lags  of  up  to  one  year. 

The  following  guidelines  were  applied  in  using  the  patterns  seen  in  the 
cross-correlations  to  determine  the  structure  of  the  variables  to  be 
Included  in  the  model: 

*  Current  effects  were  always  assumed  to  be  appropriate  and 
would  be  tested  in  the  regression  model  even  if  they  did 
not  show  up  in  the  cross-correlations. 

°  Effects  at  those  lags  where  the  cross-correlations  had 
signs  that  are  opposite  to  the  way  the  process  would 
reasonably  be  expected  to  operate  were  not  considered. 

°  Effects  at  lags  where  significant  cross-correlations 
appeared  to  be  the  result  of  systematic  variation  due 
to  a  factor  other  than  the  variable  under  investigation, 
such  as  joint  seasonality,  were  not  considered. 


The  patterns  and  key  observations  for  each  of  the  variables  is  discussed 
in  turn.  The  actual  cross-correlations  that  were  evaluated  follow  the 
discussion  in  tables  A. 8. 3.1  through  A. 8. 3. 5,  and  the  graphs  of  the  Impulse 
response  weights  are  included  in  the  tables.  These  weights  are  a  simple 
transformation  of  the  cross-correlations,  and  outline  the  distributed 
Impact,  at  each  lag,  caused  by  a  "spike"  in  the  value  of  the  variable 
being  examined. 
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YOUTH  UNEMPLOYMENT: 

There  was  a  significant  cross-correlation  at  the  one  month  lag.  This 
suggests  that  increased  unemployment  has  some  effect  on  enlistment 
(See  Figure  A. 8.3.1).  An  average  of  the  current  and  previous  period 
unemployment  rate  was  hypothesized  to  capture  the  effect. 


RECRUITING  OBJECTIVES: 

The  cross-correlations  between  the  residual  exam  series  and  recruiting 
objectives  show  a  positive  effect  for  the  current  period  and  for  all 
lags,  with  particularly  strong  effects  at  lags  2,  7,  and  10  (See  Fig¬ 
ure  A. 8. 3. 2). 

There  is  a  strong  delay  structure  built  into  the  relation  between  these 
two  series  since  the  objectives  are  for  accessions,  which  lag  behind  the 
exam  completion  rate  due  to  the  Delayed  Entry  Program.  In  addition,  both 
series  have  seasonal  fluctuations,  and  the  differences  in  seasonal  peaks 
Induce  an  apparent  lag  structure.  Therefore,  a  delay  structure  was  not 
deemed  appropriate  and  only  the  current  effects  were  used. 


RELATIVE  PAY  (El  Pay /minimum  wage): 

The  cross-correlation  between  the  adjusted  exam  series  and  the  relative 
pay  ratio  showed  positive  responses  for  the  current  period  and  for  lags 
of  3  and  8  periods  (See  Figure  A. 8. 3. 3). 

Again,  there  is  seasonality  in  the  two  series.  El  pay  is  raised  every 
October  at  the  beginning  of  the  fiscal  year,  and  the  minimum  wage  rate 
is  increased  three  months  later  in  January.  This  would  seem  to  account 
for  the  apparent  delay  structure,  so  only  the  current  effect  was  con¬ 
sidered.  Although  the  current  effect  is  not  larger  than  two  standard 
deviations,  It  was  hypothesized  given  the  strong  theoretical  connection 
between  the  demand  for  a  job  and  the  pay  for  the  job. 

PRODUCTION  RECRUITERS: 

The  cross-correlations  between  the  number  of  production  recruiters  and 
the  adjusted  exam  series  show  positive  response  for  the  current  period 
and  for  the  first  three  lags  (See  Figure  A. 8. 3. 4). 

Although  none  of  the  correlations  were  larger  than  two  standard  devia¬ 
tions,  an  immediate  effect  was  hypothesized,  since  discussions  with 
recruiters  indicate  that  recruiters  try  to  schedule  the  prospect  to 
take  the  exam  within  days  of  first  contact. 
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NAVY  ADVERTISING: 


The  cross  correlations  between  monthly  Navy  advertising  expenditures 
and  the  adjusted  exam  series  were  negative  at  all  lags,  but  none  were 
as  large  as  one  standard  deviation  (See  Figure  A. 8. 3. 5). 

This  suggests  directional  but  rather  weak  evidence  that  Increases  in 
Navy  advertising  expenditure  levels  result  in  a  depressing  effect  on 
the  number  of  people  who  are  stimulated  to  pursue  Army  enlistment  by 
taking  the  ASVAB  exams.  Since  the  evidence  was  weak,  and  also  since 
the  Navy  advertising  expenditure  data  was  only  available  through  1978, 
this  variable  was  dropped  from  further  consideration. 
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Section  A. 8. 4.  What  Is  The  Pre-Advertising  Model? 


The  patterns  Identified  In  the  cross-correlation  analysis  were  used  to 
determine  which  of  the  variables  under  consideration  should  be  included 
as  key  co-varlates  to  advertising  in  the  final  model  specifications. 

With  the  key  variables  and  the  delay  structure  impacting  exam  variation 
identified,  we  developed  a  model  specification  called  the  Pre-Advertising 
model. 

This  model  structures  the  relationship  between  exam  variation  and  the 
key  factors,  with  the  exception  of  advertising.  The  parameters  can  be 
estimated  using  multiple  regression. 

With  the  pre-exam  model  identified,  we  can  estimate  the  variation  in  exams 
for  each  month  determined  by  the  levels  of  the  non-advertising  variables. 
Subtracting  these  estimated  values  from  the  actual  exam  data  leaves  a  time 
series  whose  variation  should  be  determined  by  advertising  variation  and 
the  net  impact  of  all  unidentified  factors.  Ideally,  the  Impact  of  the 
unidentified  variables  will  be  small  and  this  residual  series  can  be  used 
to  effectively  examine  the  impact  of  varying  advertising  spending  levels. 

The  preceding  correlation  analyses  suggest  that  the  following  factors 
should  be  included  in  the  pre-advertising  model: 

°  GI  Bill  termination  (December  1976)  -  1-0  dummy  variable 

*  Youth  Unemployment  -  average  of  current  and  one  period  lag 
°  Recruiting  objectives  -  current  period  effect 

°  Relative  pay  -  current  period  effect 

*  Production  recruiters  -  current  period  effect 

*  Seasonality  -  1-0  dummy  variables 

January  -  positive  increment 

April,  May  -  negative  increment 

September,  October  -  negative  increment 
°  Auto-Regressive  structure 

Using  multiple  regression  in  order  to  jointly  estimate  the  coefficients 
of  the  factors,  we  identified  a  model  specification  with  computed  "t" 
statistics  greater  than  2.0  for  all  variables  with  the  exception  of 
the  Aprl 1-May  seasonal  specification.  This  seasonal  effect  was  apparently 
confounded  with  other  factors  and  reflected  redundant  information;  there¬ 
fore,  it  was  dropped  from  the  specification  list.  The  coefficients  were 
estimated  again  under  the  reduced  specification. 

All  of  the  estimated  coefficients  had  computed  “t”  statistics  greater  than 
2.0,  and  the  resulting  linear  model  was  considered  the  appropriate  pre- 
advertising  model.  The  computed  Durbin  Watson  statistic  of  1.9  suggests 
no  indication  of  a  problem  with  auto-correlation  in  the  residuals;  there¬ 
fore,  an  auto-regressive  structure  was  not  used. 

The  model  is  presented  in  Figure  A. 8. 4.1. 
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This  model  specification  explains  the  monthly  variations  In  exams  very 
well.  The  high  percentage  of  explained  variance  (92Z)  and  the  lack  of 
auto-correlation  are  evidence  that  the  variables  identified  are  key  to 
describing  the  process. 

The  residuals  of  this  model  are  seen  in  Figure  A. 8. 4. 2.  These  residuals 
are  called  RESX.  They  represent  a  measure  of  exam-taking  actively  ad¬ 
justed  for  the  key  non-advertising  factors.  As  such,  the  residuals 
serve  as  the  criteria  of  recruiting  success  in  the  next  section. 

These  residuals  account  for  a  small  proportion  of  exam-taking  since 
the  pre-advertising  model  explains  92Z  of  the  variation  in  exams.  In 
fact,  the  residuals  may  be  too  small  to  completely  reflect  the  variation 
in  advertising.  This  is  possible  since  some  advertising  effects  may 
have  been  captured  in  the  pre-advertising  model  by  non-advertising 
variables,  which  would  occur  if  there  were  a  correlation  between  adver¬ 
tising  and  the  non-advertising  variables. 
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VARIABLE  COEFFICIENT 


Constant 

-16,860 

-6.6 

GI  Bill  Dummy 

2,702 

8.8 

Unemployment  (0-1) 

402 

8.1 

Recruiter  Objectives 

.070 

3.5 

Relative  Pay 

7,535 

4.3 

Recruiters 

1.79 

4.8 

January 

1,233 

4.0 

September- October 

-732 

-3.2 

Durbin  Uatson 

1.9 

Multiple  R  Squared 

.92 

Figure  A.8.4.1.  The  Pre- Advertising  Model  for  I-IIIA  Exams 
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Sectlon  A. 8. 5.  What  Effects  Were  Hypothesized  For  Each  Of  The  Media? 


Once  the  effects  of  the  non-advertising  variables  were  removed  from 
exam  variation,  we  addressed  the  analysis  of  advertising.  Cross¬ 
correlations  were  used  to  identify  the  immediate  and  delayed  effects 
of  the  advertising  media.  As  in  the  analysis  of  the  non-advertising 
variables,  cross-correlations  were  computed  between  the  residual 
series  and  each  of  the  individual  media  variables  for  the  current 
period,  as  well  as  for  lags  up  to  12  periods  (See  Figure  A. 8. 5.1). 

The  results  of  the  Individual  cross-correlations  (seen  in  Figures 
A. 8. 5. 1  through  A. 8. 5. 9)  are  not  clear  cut.  It  would  appear  from  the 
patterns  that  came  out  of  the  cross-correlation  analysis  that  we 
attempted  to  achieve  too  high  a  level  of  resolution  to  identify  specific 
response  patterns  for  each  medium. 

The  cross-correlation  analysis  provides  an  indication  of  the  length  of 
the  response  delays. 

Figure  A. 8. 5.1  provides  a  summary  of  the  delay  structures  by 
indicating  for  each  media  component  the  lags  at  which  the  largest 
cross-correlations  occurred.  Two  key  characteristics  emerge: 

°  All  of  the  media,  with  the  exception  of  television,  show 

delays  ia  the  response  at  medium  to  long  lags  (4  to  12  months) 

°  Three  media  -  TV,  newspapers,  and  local  advertising  -  show 
immediate  (current  period)  or  nearly  immediate  (1  period  lag) 
response  patterns. 

The  results  of  these  analyses  suggested  that  we  concentrate  on  media 
aggregates,  rather  than  trying  to  model  the  effects  of  individual 
media.  We  therefore  examined  cross-correlation  for  a  total  aggregate 
(see  figure  A. 8. 5. 9). 

The  results  of  this  total  media  aggregation  are  clearer.  In  this  cross¬ 
correlation  we  see  some  evidence  of  an  immediate  effect  up  to  one  month 
after  exposure,  and  evidence  of  a  delayed  effect  of  between  3  and  11  months. 

In  neither  case  do  the  cross-correlations  for  the  aggregate  media  exceed 
two  standard  deviations.  This  is  due.  to  the  Intercorrelation  among  the 
independent  variables  (see  Figure  A. 8. 5. 8).  Aggregate  advertising 
has  a  correlation  of  .17  with  the  GI  Bill  indicator  and  unemployment, 
a  correlation  of  .13  with  the  January  indicator,  and  a  correlation 
of  .43  with  the  September-October  indicator.  These  correlations  are 
nearly  as  great  or  greater  than  the  correlation  between  advertising 
XMED  and  exams  or  exam  residuals. 
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Figure  A. 8. 5.1.  Category  I-IIIA  Exams  Pre-Advertising  Residuals 
(Advertising  Impacts  are  Strong  at  Indicated  Lsgs) 
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ADVERTISING  PRESSURE  VARIABLES: 

The  pattern  observed  In  the  cross-correlations  across  the  indlvldlual 
and  aggregate  media  can  be  summarized  as  follows: 

°  Some  m? d-  and  long-term  delayed  responses  for  all  of  the 
media  v"ith  the  exception  of  TV). 

*  Some  immediate  (current  period  or  one  period  delay)  responses 
for  three  of  the  media  (TV,  newspapers,  and  local  advertising). 

These  patterns  suggested  the  following  specification  of  advertising  as  two 
aggregate  "pressure*'  variables: 

(1)  Total  Media  Aggregate  with  long-term  delay:  a  moving  sum  of  all 
media  lagged  four  to  eleven  periods.  The  advertising  pressure 
affecting  current  period  exam  levels  is  the  result  of  the  spend¬ 
ing  inventory  built  up  from  11  months  ago  through  four  months 
ago 

(2)  Immediate  Response:  the  sum  of  current  period  spending  for 
newspapers  and  local  advertising  plus  the  most  previous 
period  spending  for  television. 

The  total  media  aggregate  identified  with  the  long-term  delay  structure 
can  be  viewed  from  two  perspectives: 

-  The  level  of  exam  activity  in  any  given  month  is  directly 
related  to  the  level  of  advertising  inventory  reflecting 
total  advertising  spending  for  an  eight  month  period  going 
back  11  months  through  four  months  ago. 

-  If  there  is  an  increase  in  advertising  pressure  in  a 
specific  month,  the  resul-ing  impact  on  processed  exams 
will  not  be  seen  for  four  months,  and  then  the  increased 
activity  will  continue  at  the  same  level  for  another  nine 
months . 

Both  perspectives  are  an  accurate  interpretation  of  the  distributed  lag 
structure,  but  the  first  way  of  v'.ewing  the  system  requires  less  concern 
with  the  pattern  of  the  lag  weights,  and  easily  accommodates  the  equal 
weight  specification. 

The  two  advertising  variables,  one  capturing  the  immediate  response  of 
exam  levels  to  changes  in  advertising  spending,  and  one  capturing  the 
delayed  can  now  be  combined  with  the  non-advertising  variable  to  specify 
a  complete  model.  This  model  will  be  discussed  in  the  next  section. 
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Figure  A. 8. 5. 8.  Cross-Correlations 
Category  I-IIIA  Exams  (Residuals  from  Pre- Advertising) 
vs.  Local  Advertising 
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Figure  A. 8. 5.9.  Cross-Correlations 
Category  I-I11A  Exams  (Residuals  from  Pre- Advertising) 
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Figure  A. 8. 5. 10.  Cross-Correlations 
Category  I-IIIA  Exams  (Residuals  from  Pre- Advertising) 
vs.  Total  Media 


Section  A. 8. 6.  How  was  the  complete  Category  I-IIIA  Exam  model  specified? 


After  completion  of  the  elements  of  model  specification,  Identification 
of  the  key  environmental  and  policy  co-variates  and  development  of  appropriate 
aggregations  of  the  media  components,  we  were  able  to  structure  a  linear 
model  relating  exam  variation  to  key  system  variables,  including  advertising. 
Multiple  regression  was  used  to  estimate  the  parameters  of  a  complete  model 
specification.  The  resulting  model  specif ication  is  presented  in  Figure 
A. 8. 6.1. 

The  inclusion  of  advertising  as  a  variable  in  the  model  specification  did 
not  result  in  any  major  changes  in  the  coefficients  of  the  non-advertising 
variables.  In  fact,  only  the  recruiter  objective  variable  changed  in  magni¬ 
tude  by  an  amount  greater  than  10Z.  This  suggests  that  the  effects  of 
advertising  are  not  confounded  with  changes  in  the  other  factors  and  there¬ 
fore  the  estimated  coefficients  provide  a  good  measure  of  the  impact  of 
changes  in  advertising  spending  levels  on  the  number  of  potential  recruits 
coming  into  the  examination  process. 

The  estimated  impact  of  advertising  on  exam  variation  can  be  interpreted 
as  follows: 

An  incremental  ten  thousand  dollars  (1978  dollars)  in  advertising  expendi¬ 
tures  in  a  given  month  will  bring  additional  Category  I-IIIA  prospects 
through  the  examination  process  at  the  rates  of 

B  One  prospect  a  month  for  each  of  eight  months  beginning 
in  the  fourth  month  after  the  incremental  expenditure, 
due  to  the  long-term  aggregate. 

*  Five  additional  prospects  within  one  month  of  the  incre¬ 
mental  expenditure,  due  to  the  immediate  response  aggregate. 

This  estimated  response  model  clearly  demonstrates  that  while  the  flow  of 
potential  recruits  into  the  examination  process  was  seriously  impacted  by 
the  termination  of  the  GI  Bill  in  1976,  and  while  factors  within  the  system 
varied  in  response  to  changes  in  environmental  factors  and  administrative 
policies,  we  could  still  measure  a  systematic  response  to  changes  in  the 
level  of  advertising. 

A  similar  analysis  was  done  to  examine  the  Category  IIIB-IV  exams,  and  will 
be  discussed  in  the  next  section. 
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Section  A.  9.  HOW  DID  THE  CATEGORY  IIIB-IV  ANALYSIS  COMPARE  TO  THE 
CATEGORY  I-IIIA? 


The  Category  IIIB-IV  exam  series  was  analyzed  in  the  same  manner  as  the  I-IIIA 
series,  with  the  following  results: 

#  The  same  pre-advertising  variable  specification  was 
identified  (the  September  -  October  seasonal  impact  was 
marginally  significant,  but  was  included  to  provide  for 
consistent  structure). 

°  A  single  advertising  pressure  variable  was  identified  that 
reflected  a  much  shorter  delay  structure.  The  variable  was 
a  moving  sum  of  all  media  for  the  current  period  through  a 
five  period  lag. 

The  resulting  model  is  presented  in  figure  A. 9. 5.1. 

The  method  for  establishing  seasonal  factors,  the  procedure  for  identifying 
a  pre-advertising  model,  and  the  analysis  of  the  individual  media  was 
exactly  the  same  as  in  developing  the  Category  I-IIIA  model,  so  the  re¬ 
sulting  tables  and  figures  can  be  presented  directly. 

Table  A. 9. 1.1  -  seasonality  development 

Figures  A.9.2.1-A.9.2.5  -  non-advertising  variable  cross-correlations 
Figure  A. 9. 3.1  -  pre-advertising  model 

Figures  A. 9.4 . l-A.9.4 . 9  -  cross-correlation  of  media  variables 

Figure  A. 9. 5.1  -  final  model  specification 

There  are  two  key  differences  in  the  CAT  IIIB-IV  exam  model  as  compared  to  the 
I-IIIA  model: 

(1)  The  exam  variation  for  Category  IIIB-IV  was  much  more  sen¬ 
sitive  to  variation  In  the  non-advertising  factors  (com¬ 
pare  the  two  final  models,  Figure  A. 8. 6.1  to  Figure  A. 9. 5.1). 

The  IIIB-IV  coefficients  are  larger  for  each  variable. 

(2)  The  impact  of  advertising  showed  no  long-term  delay,  and  could 
be  specified  with  a  variable  that  indicated  an  even  distribution 
of  the  impact  of  changes  in  advertising  spending  from  the 
current  month  through  the  fifth  month  after  the  change. 


45 


l 


1  Section  A. 9.1«  What  Seasonality  Was  Found  For  Category  IIIB-IV  Exams? 

}  Table  A. 9. 1.1.  Ratio  of  IIIB-IV  Exams  to  a  twelve  nonth  Moving  Average  for 

every  month  of  Data 

£ 
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Section  A.9.2.  Category  IIIB-IV  Exam  Model  Cross-Correlations  with  Non-advertising 
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Figure  A. 9. 2. 5.  Cross  Correlations 
Cat.  IIIB-IV  Exams  (Adjusted)  vs.  Navy  Advertising 
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Section  A. 9. 3.  Category  IIIB-IV  Exams  Pre-advertising  Model 
Specifications. 
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4.9 
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Durbin  Watson 

2.0 

R2 

.89 

Figure  A. 9. 3.1.  Mental  Category  IIIB-IV  Exam  Model.  (Pre-Advertising) 
(Cochrane  Orcutt  Algorithm  used) 
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Section  A. 9.4.  Category  IIB-IV  Exam  Model  Media  Analysis:  Cross  Correlations^ 
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Figure  A. 9. 4.1.  Cross-Correlations  CAT  IIIB-IV  Exams  (Residuals  from  Pre- 
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Figure  A. 9. A. 2.  Cross  Correlations 
Cat.  IIIB-IV  Exams  (Residuals  from  Pre-Advertising) 
vs.  Radio  Advertising 
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Figure  A. 9. 4. 3.  Cross  Correlations 
Cat.  IIIB-IV  Exams  (Residuals  from  Pre-Advertising) 
vs.  Outdoor  Advertising 
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Figure  A. 9. 4. 4.  Cross  Correlations 
Cat.  IIIB-IV  Exams  (Residuals  from  Pre-Advertising) 
vs.  Reg.  Magazine  Advertising 
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Figure  A. 9. 4. 5.  Cross  Correlations 
Cat.  IIIB-IV  Exams  (Residuals  from  Pre-Advertising) 
vs.  Special  Magazine  Advertising 
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Figure  A. 9.4.6.  Cross  Correlations 
Cat.  IIIB-IV  Exams  (Residuals  from  Pre-Advertising) 
vs.  Direct  Mall  Advertising 
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Figure  A. 9. 4. 7.  Cross  Correlations 
Cat.  IIIB-IV  Exams  (Residuals  from  Pre-Advertising) 
vs.  Local  Advertising 
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Figure  A. 9. 4. 8.  Cross  Correlations 
Cat.  IIIB-IV  Exams  (Residuals  from  Pre-Advertising) 
vs.  TV  Advertising 


60 


cross  c of c  elat  i cm  s 

SERIES  1  -  FRE^H ITEMED  XMED 

series  £  -  fremh itemed  peso 


MEFiM  DF  SERIES  1 

:t.  dev.  of  series  i  = 

MEAN  DF  SERIES  £ 


47036E-01 
.  77945E+00 
15315E+00 


- 

T.  DEV.  OF 

SERIES  £  = 

14274E+01 

NUMBER  OF 

LAGS 

CROSS 

MUMPER  of  lags 

CRDS  S 

ON  SERIES 

1 

CORRELATION 

ON  SERIES  £ 

CORRELATION 

0 

.  089 

0 

.  039 

1 

.316 

1 

.  046 

£ 

.  094 

£ 

.  £  04 

o 

.  063 

J 

.  096 

4 

.101 

4 

.  0 1  £ 

C 

J 

.  045 

c r 

.  1 1  £ 

6 

.114 

6 

-.  113 

i 

-.  099 

»■* 

.£47 

o' 

-.  038 

.  091 

c* 

-.  053 

Q 

-.  063 

1  0 

-.  037 

10 

.  158 

11 

-.  046 

u 

.  160 

IS 

-.  119 

1£ 

.  015 

APPROX I MATE  STANDARD 

ERROR  FOP  CRQS 

S  CORRELATIONS  IS 

.  136 

ESTIMATED 

IMPULSE  RES 

PONSE  HEIGHTS 

V 

VALUES 


U. 


163 

o 

57  S 

1 

1 7£ 

c. 

114 

y< 

185 

4 

083 

5 

£  03 

6 

18£ 

i' 

069 

8 

1 06 

9 

049 

10 

083 

11 

£18 

12 

AUTDBJ  TENTATIVELY  SUGGESTS 
R  a  1  J  S  =  0  AND  DELAY 


XXX 

xxxxxxx 

A  TRANSFER  MODEL  OF  THE  FORM 
=  1 


Figure  A. 9. 4. 9.  Cross  Correlations 
Cat.  IIIB-IV  Exams  (Residuals  from  Pre-Advertising) 
vs.  Total  Media 
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Section  A.9.5.  Category  IIIB-IV 

Exam  Model: 

Final  Model  Specification 
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Figure  A. 9. 5.1.  Cat  IIIB-IV  Exams  -  Final  Model 
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Section  A. 10.  HOW  WAS  THE  KEY  PAYOFF  (ACCESSIONS)  RELATED  TO  EXAM  VARIATION? 


The  exan  models  describe  the  response  of  the  recruiting  system  to  changes 
in  advertising  spending  at  that  measurable  point  in  the  system  most  sensi¬ 
tive  to  the  impact  of  advertising  changes  the  level  of  ASVAB  examination 
completions.  The  next  step  was  to  relate  exam  levels  to  the  key  pay  off 
variable,  completed  accessions. 

The  accession  process  was  considered  for  each  of  three  degree  status  and  test 
score  market  segments. 

Since  there  were  only  two  exam  models  (one  for  each  test  score  group),  we 
had  to  link  each  of  the  specific  degree  groups  to  the  appropriate  exam 
process.  Figure  A. 10.1  outlines  the  structure  of  the  linkage  process. 

In  developing  the  linkage  models,  we  had  to  ascertain  whether  the  percentage 
of  degree  and  non-degree  accessions  from  each  exam  group  is  essentially 
fixed  through  time,  or  whether  the  percentage  of  accessions  varies  with  changes 
in  other  factors.  Since  there  was  no  available  theory  regarding  this  process, 
we  had  to  identify  the  key  issues  in  the  linkage  process,  and  then  establish 
a  procedure  for  evaluating  those  issues  and  incorporating  the  evaluations 
into  a  formal  model  of  the  process. 

The  key  issues  and  the  procedure  for  evaluation  are  discussed  in  the  next 
section. 
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Figure  A. 10.1.  Accessions  Linkage  Structure 


64 


Section  A. 10.1.  What  are  the  Key  Issues  Regarding  the  Linkage  Between 
Exams  and  Accessions? 

There  were  two  key  issues  to  investigate  in  specifying  the  accession  linkage 
model: 

*  diminishing  returns  for  accessions  to  exams,  which 
required  a  non-linear  model  specification. 

°  whether  variation  in  other  system  variables  impacts 

the  percentage  of  examined  prospects  who  eventually  enlist. 


An  effective  way  to  consider  the  variation  in  the  returns  of  accessions  to 
exams  is  to  examine  the  ratio  of  the  two  series:  Accessions/Exams.  This 
ratio  will  be  called  the  conversion  rate,  and  is  defined  for  each  market 
segment  using  the  appropriate  exam  series. 

The  process  that  led  to  final  linkage  model  specifications  can  best  be 
described  by  the  following  steps: 

°  Examination  of  the  patterns  in  the  data  relating  to  the  key  issues, 

°  Development  of  observations  about  the  nature  of  the  process  based 
on  the  data,  and 

*  Incorporation  of  those  observations  into  a  specific  model  structure. 


The  first  step  was  to  look  at  the  time  series  of  exams  and  accessions  and 
to  note  the  systematic  patterns,  and  is  described  in  the  next  section. 
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Section  A. 10. 2.  What  did  we  Observe  in  the  Time  Series  Relating 
~  ~  Exams  and  Accessions? 


Examination  of  the  patterns  relating  monthly  variation  in  exam  levels  to 
monthly  variation  in  accession  levels  (see  Figures  A. 10. 2.1  -  A. 10. 2. 3) 
revealed  the  following  relationshi8q[&oywvh2©market  segments  under  consid¬ 
eration.  In  these  plots  both  series  were  transformed  to  a  percent  change 
from  Che  mean  value  so  that  differences  in  seal-  voglZ  nof  obscure  the 
patterns  in  plotting  both  on  the  same  graph. 

*  HSDG/Category  I-IIIA  -  the  pattern  of  accession  variation 
follows  closely  the  pattern  of  exam  variation  both  in  terms 
of  long-term  trend  and  month-to-month  variation,  providing 
evidence  that  changes  in  accession  levels  are  closely 

tied  to  changes  in  exam  levels  (See  figure  A.10.2.1). 

*  HSDG/Category  IIIB-IV  -  The  pattern  of  Accession  variation  has 
the  same  shape  as  the  pattern  of  exam  variation  in  terms  of 
month-to-month  variation,  but  there  is  a  clear  pattern  of  varying 
returns  with  respect  to  the  long-term  trend  (See  figure  A.  10. 2. 2). 
The  level  of  exams  dropped  sharply  from  the  1976  level  through 
1977  to  a  low  period  in  1978  and  rose  through  1979  and  1980.  In 
contrast,  while  the  accession  level  dropped  a  little  through  1977 
period,  it  is  more  difficult  to  detect  an  associated  increase 
through  1979  and  1980.  These  patterns  suggest  that  accessions  show 
a  pattern  of  diminishing  returns  to  increases  in  the  level  of  exams 

*  NON-HSDG/Category  I-IIIA  -  The  patterns  in  exam  and  accession 
variation  are  similar  in  month-to-month  variation.  The  pattern  in 
the  longer  teem  trend  variation  was  not  easily  determined  through 
inspection  of  the  time  series  plots  (See  figure  A. 10. 2. 3). 

This  analysis  clearly  suggested  that  the  level  of  accessions  is  largely 
determined  by  the  number  of  candidates  examined  each  month;  however,  the 
changing  returns  indicated  that  a  multiplicative  model  would  be  appropriate 

With  the  basic  pattern  determined,  we  next  looked  at  the  relationship 
between  accession  levels  and  the  conversion  rate  and  other  factors. 
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Figure  A. 10. 2.1.  HSDG/CAT  I-II1A 
(X  Deviation  from  Mean) 
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Figure  A. 10 .2.2 .  HSDG/CAT  IIIB-IV 
(X  Deviation  from  Mean) 
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Section  A. 10. 3.  What  Factors  had  a  Major  Impact  on  the  Conversion  Rate? 


In  the  preceding  section,  we  observed  a  pattern  that  suggested  that 
accessions  varied  In  the  same  direction  as  exams;  however,  in  order  to 
determine  if  accessions  varied  at  the  same  rate  as  exams  or  whether  there 
was  a  pattern  of  differing  rates,  we  looked  at  the  ratio  of  accessions  to 
exams  to  see  if  there  was  any  systematic  pattern  in  the  varying  rates.  We 
called  this  ratio  the  conversion  rate. 

For  all  three  market  segments,  the  conversion  rates  varied  inversely  with 
the  level  of  exams  (See  figures  A. 10. 5.1  -  A. 10. 5. 3.),  and  was  particularly 
strong  for  the  HSDG/Category  IIIB-IV  segment.  This  inverse  relationship 
suggested  that  either  the  capacity  of  the  system  to  absorb  Increased 
exams  was  not  as  flexible  as  the  capacity  to  generate  the  exams,  or  that 
conflicting  administrative  policies  were  often  at  work  that  led  to  increases 
in  the  number  people  pulled  into  the  examining  system  beyond  the  accession 
needs  for  these  groups.  This  variation  in  the  conversion  rate  pinpoints 
the  differences  in  exam  and  accession  dynamics,  and  highlights  the  need 
for  the  two-stage  description  of  the  system.  The  varying  conversion  rates 
led  to  the  conclusion  that  an  elasticity  form  of  model  relating  the  percentage 
change  in  accessions  to  the  percentage  change  in  exams  would  be  appropriate 
and  that  we  would  expect  elasticities  between  zero  and  one.  With  the  basic 
form  of  the  model  clearly  in  mind,  we  looked  to  see  what  factors  impacted 
variation  in  the  conversion  rate.  Of  primary  concern  was  the  variation  in 
manpower  needs,  which  is  examined  in  the  next  section. 
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Figure  A. 10. 3.1.  HSDG/CAT  I-II1A 
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Figure  A. 10. 3 .2 •  HSDG/CAT  UIB-IV 
(X  Deviation  from  Mean) 
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Section  A. 10. 4.  How  do  Variations  In  Manpower  Needs  Impact  Conversion 
Rate  Variation? 

It  was  reasonable  to  expect  that  variation  in  the  level  of  manpower  needs 
would  be  a  key  determinant  of  the  variation  in  the  conversion  rate. 

The  recruiter  objective  variable  measuring  monthly  accession  objectives, 
which  was  the  only  available  quantitative  measure  of  manpower  needs,  was 
transformed  to  express  objectives  in  the  following  manner: 

(1)  long-term  objectives  -  twelve  month  moving  average  of 
objectives,  which  reflects  the  overall  mission  level. 

(2)  short-term  objectives  -  the  ratio  of  monthly  objectives  to 
the  smoothed  series,  which  captures  variation  in  the 
monthly  emphases  in  the  annual  mission. 

The  impact  of  varying  objectives  on  the  returns  of  accessions  to  exams  was 
investigated  by  comparing  both  the  long-  and  short-term  objective  series 
with  each  conversion  rate  series  (accessions/exams). 

See  Figures  A. 10. 4.1  -  A. 10. 4. 3  for  a  comparison  to  long-term  objectives, 
and  Figures  A. 10. 4  -  A. 10. 6  for  a  comparison  to  short-term  objectives. 

Three  key  observations  resulted  from  this  examination: 

°  The  conversion  rate  varies  inversely  with  the  level  of 
long-term  objectives  for  both  of  the  high  school  degree 
status  market  segments,  CAT  I-IIIA  and  CAT  HIB-IV 
(See  Figures  A. 10. 4.1  and  A. 10. 4. 2). 

8  The  conversion  rate  varies  directly  (but  weakly)  with  the 
level  of  short-term  objectives  for  both  of  the  high  school 
degree  market  segments  (See  Figures  A. 10.4.4  and  A. 10. 4. 5). 

8  The  conversion  rate  varies  independently  of  the  level  of 
both  the  long-  and  short-term  objectives  for  the  Non-Degree/ 
Category  I-IIIA  segment  (See  Figures  A. 10. 4. 3  and  A. 10. 4. 6). 

Pressure  brings  people  into  the  exam  process  at  a  faster  rate  than  they 
are  converted  to  accessions.  It  was  clear  from  these  observations  that 
"pressure"  on  the  recruiting  system  (long-term  objectives  reflecting  annual 
mission  levels)  had  differing  impacts  on  the  number  of  prospects  brought 
into  the  process  through  the  examination  stage  and  on  the  number  of  those 
prospects  who  eventually  enlist  into  the  Army. 

This  pattern  suggested  that  during  periods  of  higher  pressure,  relative 
priorities  for  accessions  shifted  from  these  segments  to  the  less  supply- 
constrained  segment,  thereby  surfacing  as  a  lowering  of  the  conversion 
ratio. 
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These  observations  indicated  that  since  the  two  objective  specifications 
had  impacts  in  differing  directions,  that  both  should  be  included  in  the 
model  specifications. 
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Figure  A. 10. 4. 6.  NHSDG/CAT  1-IIIA 
(Z  Deviation  from  Mean) 

_ Conversion  Rate 
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Section  A. 10. 5.  Do  Other  Factors  Impact  the  Conversion  Rate? 


The  level  of  exams  and  manpower  needs  have  been  Identified  as  the  key 
determinants  of  the  conversion  rate.  The  remaining  question  requiring 
investigation  was  whether  changes  in  other  factors  impacted  the  types  of 
individuals  drawn  into  the  examination  process,  and  therefore  had  an  effect 
on  the  conversion  rate. 

We  would  expect  that  the  impact  on  accession  and  conversion  rate  variation 
due  to  changes  in  the  environmental  and  policy  variables  (other  than  objec¬ 
tives)  would  be  reflected  through  exam  variation  in  the  first  stage  of  the 
process.  We  would  not  expect  that  variation  in  these  variables  would 
impact  the  mix  of  candidates  as  well  as  the  level  of  exams  to  a  degree 
that  would  require  their  inclusion  in  the  second  stage  of  the  process.  The 
structure  of  this  hypothesis  is  outlined  in  Figure  A. 10.5.1. 

The  hypothesis  that  no  additional  variables  impacted  accessions  independently 
of  their  impact  on  exams  was  tested  in  the  following  manner:  for  each 
accession  series  a  multiple  regression  model  was  specified  to  include 

-  level  of  exams 

-  objectives 

short  term 
long  term 

-  unemployment 

-  production  recruiters 

-  GI  bill 

-  Seasonal  Dummies 

Jan. 

Sept.  -  Oct. 

-  Relative  pay 

-  Advertising  variables 

Because  of  the  complexity  of  the  model  specification,  the  hypothesis  of 
variable  intervention  in  the  determination  of  accessions  was  rejected  unless 
there  was  strong  evidence  to  the  contrary  (t-statistics  over  3.0).  The 
estimated  regression  equations  for  each  of  the  three  accession  market  segments 
are  presented  in  Figures  A. 10. 5. 2  -  A. 10.5.4. 

Even  though  the  GI  Bill  variable  did  not  meet  the  strict  criterion  of  t  greater 
than  3D,  we  had  strong  graphic  evidence  of  an  impact  on  the  conversion  rate  on 
the  -Category  I-IIIA  group  because  of  the  sharp  drop  in  the  conversion  rate 
immediately  after  termination  (See  Figure  A. 10.4.1). 

This  factor  was  included  and  its  significance  verified  in  the  final  model  esti¬ 
mation  (See  figure  A. 10.6.1). 
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There  was  a  depression  In  the  conversion  rate  for  the  HSDG/Category 
I-IIIA  group  after  termination  of  the  GI  Bill. 

No  other  factors  are  key  determinants  of  the  accession  rate  for  the  other 
two  groups. 
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Figure  A. 10. 5.1.  Direction  of  Impacts  of  Impacts  in  Two-Stage  Process 
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REGRESSION  1 


Dependent  variable:  HSDG/CAT  I-IIIA  Accessions  (logarithm) 


Right-hand 

Variable  (logarithm) 


Estimated  T- 

Coefficient  Statistic 
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Figure  A. 10. 5.2 
HSDG/CAT  I-IIIA  Accessions 


REGRESSION  2 


COCHRANE-ORCUTT  ITERATIVE  TECHNIQUE 

DEPENDENT  VARIABLE:  NON-HSDG/ CATEGORY  I-IIIA  ACCESSIONS  (logarithm) 


FINAL  VALUE  OF  RHO 


.570884 
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T- 
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Figure  A. 10. 5. 3 

Non-ASDG/CAT  I-IIIA  Accessions 
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REGRESSION  3 

COCHRANE -ORCUTT  ITERATIVE  TECHNIQUE 

DEPENDENT  VARIABLE:  HSDG/ CATEGORY  IIIB-IV  (logarithm) 


FINAL  VALUE  OF  RHO 

-  .261070 

RIGHT-HAND 

ESTIMATED 

T- 
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Figure  A. 10. 5. 4. 

HSDG/ CAT  IIIB-IV  Accessions 
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The  key  observations  regarding  the  linkage  between  exam  levels  and  accession 
levels  (diminishing  returns  of  accessions  to  exams  importance  of  objectives 
in  the  conversion  rate  determination,  and  adjustment  for  the  GI  Bill)  led 
to  the  following  considerations  in  developing  linkage  models  for  each 
of  the  market  segments* 

The  key  independent  variables  used  to  specify  accession  variation  are  exam 
levels,  short-  and  long-term  objectives,  and  an  adjustment  for  the  GI  Bill 
termination. 

.  The  estimated  models  were  linear  in  the  logarithms  of  the  dependent 
variable,  accessions,  and  in  the  independent  variables,  in  order  to 
specify  the  multiplicative  models  required. 

.  The  estimated  coefficients  from  the  log-log  models  were  interpreted 
as  elasticities. 

.  There  was  strong  indication  of  auto-correlation  in  the  residual 
series  when  ordinary  least  squares  were  used,  so  the  Cochrane- 
Orcutt*  algorithm,  which  adjusts  the  estimates  based  on  the  assump¬ 
tion  of  a  first  order  auto-correlation  in  the  residuals,  was  used 
to  estimate  the  equation  parameters. 

These  considerations  were  made  specifying  a  linkage  model  for  each  of  the 
market  segments  being  analyzed.  Multiple  regression  was  used  to  estimate 
the  coefficients  of  the  log-log  model.  The  indication  of  auto-correlation 
in  the  data  required  that  the  Cochrane-Orcutt  technique  be  used  to  estimate 
the  parameters  of  the  regression  equation. 

The  estimated  linkage  models  presented  in  Figures  A. 10. 6.1  -  A. 10. 6. 3 
specify  that  a  cession  rates  are  determined  by  exam  levels  and  objective 
levels  for  the  two  high  school  degree  segments,  and  by  exam  levels  only 
for  the  Non-degree/Category  I-HIA  segment.  In  addition,  for  the  HSDG/ 
Category  I-IIIA  segment,  the  GI  Bill  termination  had  to  be  considered. 

The  estimated  exam  elasticities,  .86  for  the  HSDG/Category  I-IIIA  Group  and 
.61  for  each  of  the  other  two  groups,  indicate  the  fractional  return  in  ac¬ 
cessions  for  a  percentage  increase  in  exams:  a  10%  increase  in  exams  results 
in  accesssions  for  the  most  desirable  group  and  in  a  6%  increase  in  accessions 
for  each  of  the  other  two  groups.  This  indicates  that  diminishing  returns  are 
less  of  an  issue  for  the  first  segment  than  for  the  other  two  segments. 

The  estimated  elasticities  for  long  terra  objectives,  .71  for  the  HSDG/Category 
I-IIIA  segment  and  .97  for  the  High  School  degree/Category  IIIB-IV  segment, 
reflect  the  observed  pattern  of  shifting  priorities  during  times  of  increased 
pressure.  During  periods  when  pressure  Is  up,  the  relative  emphasis  will  shift 
to  the  easier  to  access  non-degree  and  low  mental  score  segment,  even  though 


* COCHRANE,  D.  and  G.H.  ORCUTT,  "Application  of  Least  Squares  Regressions  to 
Relationships  Containing  Autocorrelated  Error  Terms,"  Journal  of  the  American 
Statistical  Association  #44  (1949),  pp. 32-61. 


88 


more  potential  candidates  in  the  other  segments  are  brought  as  far  into 
the  system  as  examination. 

In  general,  we  have  seen  that  while  increased  advertising  brings  more  people 
into  the  system  (see  exam  model  discussion),  the  rate  at  which  the  additional 
prospects  are  converted  to  accessions  is  dependent  on  other  policy  factors. 
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VARIABLE 

Constant 

Log  (CAT  1—3 A  Exams) 

Log  (Long  Term  Objectives) 
Log  (Short  Term  Objectives) 
Cl  Bill  Dummy 

Aut'>  Correlation  Coefficient 
R* 


COEFFICIENT  "t"  STATISTIC 


6.97 

3. A 

.86 

8.7 

-.71 

-2.9 

.078 

1.97 

.27 

3.5 

.35 

2.6 

.88 

Figure  A. 10. 6.1.  HSDG/CAT  I-IIIA  Accessions  -  Logarithms 
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F/G  5/3 
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VARIABLE 

COEFFICIENT 

"t"  STATISTIC 

Constant 

11.4 

4.8 

Log  (Cat  3B-4  Exams) 

.61 

4.7 

Log  (Long  Term  Objectives) 

-.97 

2.9 

Log  (Short  Term  Objectives) 

.17 

3.3 

Auto  Correlation  Coefficient 

R* 

.47 

3.7 

.62 

Figure  A. 10. 6. 2.  HSDG/CAT  IIIB-IV  Accessions  -  Logarithms 


91 


VARIABLE 

COEFFICIENT 

"t"  STATISTIC 

Constant 

1.9 

1.1 

Log  (Cat  1-3A  Exams) 

.61 

3.2 

Auto  Correlation  Coefficient 

.81 

9.5 

R2 

.77 

Figure  A. 10. 6. 3.  H1SDG/CAT  I-IIIA  Accessions  -  Logarithms 
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Section  A. 11.  ARE  THE  MODELS  ROBUST? 


It  was  important  to  implement  a  systematic  procedure  for  evaluating  the 
validity  and  robustness  of  the  models.  This  check  provides  comfort  that 
the  models  as  specified  provide  an  accurate  description  of  the  recruiting 
process,  and  that  the  conclusions  reached  reflect  a  high  degree  of  analyti¬ 
cal  precision. 

The  validity  check  consisted  of  two  steps: 

(1)  a  review  of  the  goodness  of  fit 
of  the  models 

(2)  a  review  of  the  structural 
sensitivity  of  the  fitted  exam 
models  to 

-  excluding  variables 

-  re-estimating  the  model 
structure  over  a  split- 
half  time  frame 

The  results  show  that  the  developed  models  track  the  actual  accession 
data  well,  and  are  robust  with  respect  to  the  tests  used. 

A  more  detailed  discussion  of  the  validity  and  robustness  checks  follows. 


L 


93 


Section  A. 11.1.  How  Well  Does  the  Two-stage  Model  Specification  Track 
the  Actual  Data? 


The  monthly  accession  series,  fitted  using  the  model,  were  compared  to 
actual  accessions  over  the  analysis  time  frame.  The  fitted  accessions 
from  the  two-stage  model  for  each  target  group  were  calculated  as  follows: 


.  Step  1  -  Exams  are  calculated  using 
advertising,  other  control¬ 
lable  and  non-controllable • 
environmental  factors  in 
the  exam  models. 

.  Step  2  -  Accessions  for  each  segment 
are  determined  using  the 
calculated  exams  (appropri¬ 
ate  mental  category)  in  the 
linkage  models. 


The  goodness  of  fit  evaluated  how  well  the  model  structure  tracked  the 
monthly  recruiting  performance  data. 

The  fit  was  examined  for: 

.  Each  of  two  exam  models 

.  Accession  models  for  each  of 
the  three  key  market  segments 
based  on  the  two  stage  procedure 

.  Aggregates  of  the  accession  market 
segments 

For  the  aggregate  accession  series,  the  component  segments  were  added 
for  both  the  actual  and  fitted  series,  and  the  correlation  between  the 
fitted  and  actual  aggregates  computed. 

The  squared  correlations  for  the  various  fits  (See  Table  A. 11. 1.1)  range 
between  6 42  and  93T,  which  indicates  a  high  degree  of  accuracy  in  explain¬ 
ing  the  series  variations. 

Graphs  of  the  actual  and  fitted  series  are  presented  in  figures  A. 11. 1.1- 
A. 11. 1.7.  These  graphs  clearly  demonstrate  that  the  process  as  described 
by  the  models  closely  track  both  long-term  trends  as  well  as  month-to- 
month  variation. 
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Table  A. 11. 1.1.  GOODNESS  OF  FIT 


EXAM  MODELS 

I-IIIA  EXAMS 
I I IB- IV  EXAMS 


ACCESSION  MODELS  (2  STAGE) 

High  School  Degree/Category  I-IIIA 
High  School  Degree/Category  IIIB  IV 
Non  Degree/Category  I-IIIA 


AGGREGATE  ACCESSION  MODELS  (2  STAGES) 

All  Market  Segments  Combined 
Total  High  School  Degree 


L 


rE  ACTWfc-VALUE 


FITTEIi  VALUE 


PLOT  ♦*  ACTUAL  +«FITTED 
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PATE  ACTUAL  VACtTET 


I  fcJJ  VHLUt 


*=tiL  i  uni_ 
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.  1S26E+05 

05 
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.  2056E+05  (— 

»■' 6  0 1*‘ 
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76  OS 
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. 2003E+05 
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.  2225E+05 
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.2200E+05 

.2107E+05** 
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.  2169E+05 

. 2037E+05 
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. 1730E+05 

. 1300E+05 

7703 

. 1 794E+05 

. 1709E+05 

77  04 

. 1509E+05 

. 1505E+05 

7705 

. 1348E+05 

. 1331E+05  « 

7706 

. 1584E+05 

.16-  05£>  05  . 

7707 

. 1249E+05 

. 1502E+05 

7708 

. 1112E+05 

. 1202E+05 

7708 

. 1008E+05 

. 1 074E+05 

7710 

. 1 022E+05 

. 1 082E+05 
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.  U33E+05 

7712 

.  U23E+05 
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7801 
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1  C- 
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. 1 1 05E+05 
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78  06 

.  1165E+05 

. 1289E+05 

7807 

. 1305E+05 

. 130SE+05 

7808 

. 1360E+05 

. 1135E+05 

7808 

. 1 127E+05 

. 1059E+05 

7810 

. 1232E+05 

. 1008E+05 

7811 

. 1248E+05 

.  1128E+05 

7812 

. 1005E+05 

.1128E+05  — 

8001 

.  1718E+05 

. 1727E+05 

£002 

. 1647E+05 

. 1435E+05 

8003 

.  1319E+05 

. 1469E+05  t 

8004 

.  1298E+05 

.  1458E+05  j 

8005 

.  1344E+05 

. 1452E+05 

8006 

.  1767E+05 

.  1784E+05 

07 

.£054E*05 

.  1694E+05 

)8 

.  1530E+05 

. 140IE+05 

08 

. 1181E+05 

. 1408E+05 

Category  I-IIIB 

Exams 

Modal  Pit 


! 
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DATE  RL  i  •_ini_  VftLUE  FITTED  VRLUE 


7  6  u4 

3531. 

3920. 

?§05 

3437. 

3616. 

7  b  06 

4162. 

4205. 

H- 

7 6  07 

3884. 

3911. 

^4 

7608 

3342. 

3847. 

O' 

760* 
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CD 
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7909 

1 742. 

1989. 

7910 

1832. 

1737. 

7911 

1992. 

££6£. 
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Figure  A. 11. 1.3.  HSDG/ CAT  I-II1A 

_  Accessions 

_  2  SCage  Model  Fit 
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DOTE  ACTUAL  VALUE  FITTED  VALUE  PLOT  ♦“ACTUAL  ♦“FITTED 


Figure  A.ll.1.4.  HSDG/CAT  IIIB-IV  | 
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_  Model  Fit  | 
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Figure  A.ll.1.5.  NON-HSDG/ CAT  I-IIIA 

_  Accessions 

Model  Fit 
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Section  A.11.2.  Are  the  Exam  Models  Consistent  over  Different  Time 
Spans? 


The  time  frame  was  split  into  halves,  and  the  coefficients  in  each  of 
the  two  exam  model  structures  were  re-estimated  over  each  of  the  two 
time  spans.  The  purpose  of  this  exercise  was  to  provide  verification 
that  the  basic  model  structure  provides  a  description  of  the  process  that 
is  consistent  across  different  time  spans. 

Each  of  the  resulting  split  time  frames  had  27  observations.  These 
samples  were  clearly  too  small  to  attach  any  degree  of  statistical  sig¬ 
nificance  to  the  results;  however,  in  a  directional  sense,  the  results 
provide  clear  evidence  of  the  stability  in  the  model  structure. 

The  resulting  analysis  shows  a  high  degree  of  structural  robustness. 

With  the  exception  of  the  production  recruiter  variable,  each  of  the 
estimated  variable  coefficients  kept  the  same  sign  in  both  samples. 

There  was  variation  in  the  magnitude  of  the  coefficients,  most  notably 
in  the  relative  pay  variable,  but  this  would  be  expected  given  the  small 
sample  sizes.  Overall,  the  basic  structure  of  the  estimated  system  showed 
little  sensitivity  to  the  change  in  time  frame. 

The  re-estimated  coefficients  are  presented  in  Table  A.11.2. 1  and 
A. 11. 2. 2. 
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Table  A. 11. 2.1.  Category  I-IIIA  exam  model  coefficients  estimated 
over  two  time  frames. 


ESTIMATED 

TOTAL 

TIME  FRAME 

MODEL  COEFFICIENTS 

7604-8009 

7604-7806 

7807-8009 

GI  Bill 

2948 

2057 

— 

Unemployment 

366 

404 

141 

Objectives 

.070 

.809 

.030 

Relative  Pay 

6832 

11620 

1085 

Recruiters 

1.05 

-.715 

.228 

JAN 

1289 

949 

1542 

SEPOCT 

-693 

-1103 

-513 

$  ADV  (4-11) 

.10 

.055 

.301 

$  ADV  (0-1) 

.485 

.551 

.599 

R2 

90 

97 

78 
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Table  A. 11. 2. 2.  Category  IIIB-IV  exam  model  coefficients 
estimated  over  two  time  frames. 


ESTIMATED 

MODEL  COEFFICIENTS 

TOTAL 

TIME  FRAME 

7604-8009 

7604-7806  7807-8009 

GI  Bill 

5713 

5043 

— 

Unemployment 

543 

332 

729 

Objectives 

.247 

.223 

.208 

Relative  Pay 

13846 

30421 

17832 

Recruiters 

3.76 

-.165 

4.29 

JAN 

3435 

4280 

3250 

SEPTOCT 

-781 

-1271 

-878 

$  ADV(O-S) 

.465 

.647 

.235 

90 


97 


78 
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Section  A. 11. 3.  Are  the  Estimated  Advertising  Coefficients  Sensitive  to 
the  Other  Variables  Included  In  the  Model? 


When  evaluating  the  kind  of  multivariable  structure  specified  in  the  exam 
models,  it  is  important  to  determine  whether  the  structural  implications 
of  each  of  the  independent  variables  (the  coefficient  sign  and  the  order  of 
magnitude  of  coefficient  size)  had  been  strongly  biased  by  the  inclusion  of 
one  of  the  other  variables  in  the  model  specification. 

One  way  to  evaluate  the  kind  of  structural  sensitivity  is  to  drop  each  of 
the  variables  from  the  model  specification  one  at  a  time  and  to  re-estimate 
the  coefficients  of  the  remaining  variables  under  the  reduced  model  specifi¬ 
cation.  Particular  attention  was  paid  to  the  impact  of  the  re-estimation  on 
the  advertising  variables. 

This  re-estimation  procedure  was  carried  out  for  both  of  the  exam  models 
with  the  following  results: 

.  the  advertising  variables  in  both  exam  model 
specifications  maintain  consistent  signs  and 
size  with  the  removal  of  each  of  the  other 
variables, 

.  the  other  variables  are  all  consistent  with 
respect  to  sign  in  the  face  of  variable 
removal, 

the  size  of  the  coefficients  is  less  stable 
for  some  of  the  variables,  and 

.  the  overall  system  structure  is  highly 
stable  for  both  models. 


The  impact  of  variable  exclusion  on  the  advertising  coefficients  is  sum¬ 
marized  in  Tables  A. 11. 3.1  and  A. 11. 3. 2,  where  we  see  how  the  advertising 
variables  change  from  the  original  model  as  the  variables  are  dropped. 
Clearly,  the  unemployment  variable  has  the  biggest  impact  on  the  estimated 
advertising  coefficients. 

Tables  A. 11. 3. 3  and  A. 11. 3. 4  present  the  complete  re-estimated  model 
specification  for  each  exam  series,  dropping  the  variables  one  at  a  time. 
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Table  A.ll.3.1.  CATEGORY  I-IX1A  EXAM  MODEL 

EFFECT  OF  DROPPING  VARIABLE 
ON  ADVERTISING  COEFFICIENTS 


(X  Change  in  Advertising  Coefficient 

from  Original  Model) 

Variable  Dropped 

Long  Term  (4-11) 
Advertising  Aggregate 

Immediate  Reponse 
Advertising 

Total 

Advertising 

GI  Bill 

-2Z 

+12X 

+1.2X 

Unemployment 

137 

-2 

108 

Objectives 

55 

-38 

10 

Relative  Fay 

74 

-28 

31 

Recruiters 

67 

27 

59 

JAN 

-27 

2 

-26 

SEPOCT 

-12 

19 

-7.4 

Long  Term  $ADV  (4-11) 

— 

-19 

Immediate  Response  $ADV  (0—1) 

-26 

— 

K 

1 1 


i 

i 

a 
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Table  A. 11. 3. 2.  CATEGORY  IIIB-IV  EXAM  MODEL 


EFFECT  OF  DROPPING  VARIABLE 
ON  ADVERTISING  AGGREGATE  (0-5) 

(X  Change  In  Advertising  Coefficient  from  Original  Model) 


GI  Bill 

-5Z 

Unemployment 

+37 

Objectives 

-17 

Relative  Pay 

0 

Recruiters 

29 

JAN 

11 

SEPOCT 

-2 
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Table  A.ll.3.3 
EXCLUDING  VARIABLES  FROM 
CATEGORY  I-UIA  EXAM  MODEL 

VARIABLE  DROPPED 

(Coefficients  re-est lraated  under  reduced  specification) 


CAT-I-IIIA 


EXAM  MODEL 

GI  BILL 

UNEM. 

OBJ. 

PAY 

RECR. 

JAN 

SEPOCT 

(4  -  11) 

(0  -  1) 

GI  BILL  1 

2948* 

4134* 

3538* 

3496* 

2914* 

2623* 

2855* 

2606* 

2975* 

Unemployment  1 

366* 

599* 

324* 

351* 

356* 

419* 

423* 

413* 

365* 

Objectives  1 

.070* 

.179 

.031 

.039 

.072* 

.079* 

.067* 

.087* 

.053* 

Rel.  Pay  1 

6832* 

15659* 

5589 

4126* 

4996* 

6540* 

6413* 

8909* 

5743* 

Recruiters  1 

1.05* 

.88 

.80 

1.13* 

.475 

.897 

1.08* 

1.64* 

1.37* 

1 

JAN  1 

1289* 

727 

1754* 

1379* 

1257* 

1236* 

1315* 

1208* 

1298* 

SEPOCT  ! 

-695* 

-534 

-1194* 

-673* 

-650* 

-705* 

-721* 

-660* 

-770* 

S  ADV  (4-ll)| 

.10* 

.098 

.237* 

.155* 

.174* 

.167* 

.073 

.088 

.074* 

$  ADV  (0-1)  1 

.485* 

.541 

.480 

.302 

.344 

.618* 

.497* 

.577* 

.394* 

R2  I 

.93 

.81 

.85 

.92 

.91 

.92 

.90 

.91 

.92 

.92 

♦Indicates  "t"  value  exceeded  2.0 


'  t_*  r 


3 


I 


\ 

l 


L 


J 


109 

Table  A. 11. 3. 4 
EXCLUDING  VARIABLES  FROM 
CATEGORY  IIIB-IV  EXAM  HODEL 


VARIABLE  DROPPED 

(Coefficients  re-estiraated  under  reduced  specification) 


CAT-II1B-IV 
EXAMS  MODEL 

GI  BILL 

UNBM 

OBJ. 

PAY 

RECR. 

JAN 

SEPOCT 

(0  -  5) 

GI  Bill 

1  5713* 

6680* 

7396* 

6446* 

4403* 

5101* 

5682* 

5814* 

Unemployment 

1  543* 

876* 

549* 

622* 

562* 

617* 

603 

828* 

Objectives 

1  .247* 

.412* 

.249* 

.221* 

.318* 

.26  Ox 

.236* 

.207* 

Rel.  Pay 

1  13846* 

23877* 

16993* 

10240 

10332* 

11240* 

12660* 

13672* 

Recruiters 

1  3.76* 

.45 

3.90* 

5.59* 

3.11* 

2.76* 

3.78* 

5.45* 

JAN 

1  3435* 

2419* 

3793* 

3659* 

3119* 

2781* 

3490* 

3855* 

SEPOCT 

1  -781 

-663 

-1455* 

-346 

-447 

-811 

-908 

-657 

ADV  (0-5) 

1  .465* 

.486* 

.635* 

.383* 

.463* 

.602* 

.517* 

.459* 

R2 

1  90 

78 

87 

85 

88 

87 

86 

90 

85 

*lndicates  "t"  value  exceeded  2.0 

J 


no 


Section  A. 12.  STEP  BY  STEP  PROCEDURES 
FOR  USING  THE  MODELS 


A  flow  chart  describing  how  to  use  these  models  in  3  steps  is  provided  in 
Figure  A. 12.1.  Each  step  is  detailed  below. 

Step  1.  Prepare  monthly  data  on  each  independent  variable. 

Ten  Independent  variables  and  a  constant  (all  one's)  are  in  the  final 
exam  models  (see  Figures  A. 8. 6.1  andf  A. 9. 5.1). 

is  the  G.I.  Bill  indicator.  The  variable  takes  a  value  of  1 
until  December  of  1976.  From  January  of  1977  on,  it  takes  a 
value  of  0. 

Xj  is  unemployment  (see  Data  Appendix  D.l).  Unemployment  here  is 
measured  for  16-19  year  olds  and  is  not  seasonally  adjusted. 

The  variable  is  the  average  of  the  current  and  the  prior  month's 
unemployment  level.  The  source  of  this  variable  is  the  U.S. 
Department  of  Labor. 

Xj  is  recruiter  objectives  (C.l).  Objectives  here  are  for 

monthly  non-prior-service  male  accessions.  The  source  of  this 
variable  is  the  General  Research  Corporation. 

Is  relative  pay.  Relative  pay  (G.3)  is  the  ratio  of  El  Pay 
(see  C.2)  and  the  civilian  minimum  wage  (D.2). 

X5  is  recruiter  level  (C.3).  The  recruiter  level  includes  re¬ 
cruiters  on  production  as  well  as  station  commanders.  The  source 
is  USAREC. 

X^  is  a  January  indicator.  It  takes  the  value  1  in  January  and  0 
elsewhere. 

Xy  is  a  September-October  indicator  and  takes  the  value  1  in  these 
two  months  and  0  elsewhere. 

Xg  is  the  net  deflated  expenditure  on  radio  and  local  advertising 
plus  television  spending  one  month  earlier  (F.ll).  The  media 
expenditures  are  deflated  to  constant  December  1978  dollars 
and  adjusted  to  reflect  net  spending.  Deflation  for  TV  and 
radio  requires  a  weighting  of  spot  and  prime  (or  network)  deflators 
according  to  use.  The  source  is  N  W  Ayer  Incorporated. 

Xg  is  the  net  deflated  expenditure  on  all  media  summed  from  4  to 
11  months  prior  to  the  month  in  question. 

X^q  is  the  net  deflated  expenditure  on  all  media  summed  from  the 
month  in  question  back  through  the  previous  5  months. 
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Step  1 

.  PREPARE  MONTHLY  DATA  ON  EACH  INDEPENDENT  VARIABLE. 

See  Data  Appendix  for  sources 
and  listing. 


Step  2 


.  COMPUTE  EXAMS  USING  EXAM  MODEL 

See  Figure  A. 12. 2  and  A. 12. 3.  for  a  description 
of  the  model  In  equation  form. 


Step  3 


.  COMPUTE  ACCESSIONS  USING  ACCESSION  MODEL 

See  Figure  A. 12. 4  for  a  description 
of  the  model  In  equation  form. 


Figure  A. 12.1  Flow  chart  describing  how  to  use  the  exam 
and  accession  models 


The  accession  models  Include  either  of  two  additional  variables 
(see  Figures  A. 10. 6.1  to  A. 10. 6.3). 

X,.  is  long-term  recruiting  objectives  (see  G.l).  This  variable  Is  a 
12-month  centered  moving  average.  See  Figure  A. 12.4  for  how 
our  vendor,  Computer  Sciences  Corporation,  computes  this  average. 

X,«  Is  short-term  recruiting  objectives  (see  G.2).  This  is  the  ratio 
of  Xj  to  ^ . 
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Step  2.  Compute  exams  from  the  exam  models. 

The  equations  to  use  are  shown  in  Figures  A. 12. 2.1  and  A. 12. 2. 2.  The  co¬ 
efficients  for  each  of  the  ten  independent  variables  are  listed  below 
(see  Figures  A. 8. 6.1  and  A. 9. 5.1). 


Coefficient 


a0 

al 

a2 

a3 

a4 

a5 

a6 

a7 

a8 

a9 

a10 


CAT  I-IIIA 


-13841 

2948 

366 

.070 

6832 

1.05 

1289 

-695 

.485 

.10 


CAT  IIIB-IV 


-35781 

5713 

543 

.247 

13896 

3.8 

3435 

-781 


.465 


Y 


t 


a0  +  alXl  +  a2X2  +  a3X3  +  a4X4  +  a5X5  +  a6X6  +  a7X7  +  a8X8  +  a9X9 


where 


Yt  is  predicted  CAT  I-IIIA  exams. 

X.  is  the  it^1  independent  variable.  It  is  described 
in  Step  1  of  Section  A. 12. 

is  the  i*"*1  coeficient  of  variable  i.  It  is  listed 
above  in  Step  2  of  section  A. 12. 


Figure  A. 12. 2.  CAT  I-IIIA  Model  in  equation  form. 
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Yt  "  a0  +  alxl  +  a2x2  +  a3x3  +  *4X4  +  a5x5  +  a6x6  +  a7x7  +  a10x10 
where 

Yt  Is  predicted  CAT  IIIB-IV  exams. 

Xj  is  the  ith  independent  variable.  It  is  described 
in  Step  1  of  Section  A. 12. 

is  the  ich  coeficient  of  variable  i.  It  is  used 
in  Step  2  of  Section  A. 12. 


Figure  A. 12. 2. 3.  CAT  IIIB-IV  Model  in  equation  form 


Step  3.  Compute  accessions  using  accession  Models. 

The  three  equations  to  use  are  shown  in  Figures  A. 12. 4  to  A. 12. 6. 

The  coefficients  of  each  variable  are  listed  below.  Note  that  the  coeffi¬ 
cients  are  used  as  exponents. 


Coefficient 

HSDG/CAT  1-IIIA 

HSDC/CAT  IIIB-IV 

NHSDG/CAT 

bo 

6.97 

11.4 

1.9 

bl 

.86 

.61 

.61 

b2 

-.71 

-.97 

b3 

.078 

.17 

b4 

.27 

b5 

.35 

.47 

.81 

-  114  - 


7  m  .Mv  blv  b2y  b3Y  b4.,  b5 

zt  -  e  Yt  xu  x12  Xl  -Uj.! 


where 


Zt  is  predicted  HSDG/CAT  I-IIIA  accec-ions  and  e  is  2.718. 
Yt  is  predicted  CAT  1-IIIA  exams. 

Xj  is  the  ic“  independent  variable  described  in  Step  1 
of  Section  A. 12. 

Ut_i  is  actual  HSDG  CAT  I-IIIA  accessions  in  period  t_i 
divided  by  Zt_^ . 


Figure  A. 12. 4.  HSDG/CAT  I-IIIA  Accession  Model  in  equation  form. 


bOY  blv  b2„  b3„ 

e  Yt  Xn  X12  Uc_1 


b5 


where 


Zt  is  predicted  HSDG/CATIIIB-IV  accessions  and  e  is  2.718 
Yt  is  predicted  CAT  IIIB-IV  exams. 

X^  is  the  i*1*1  Independent  variable  described  in  Step  1 
of  Section  A. 12. 

Ut_i  is  actual  HSDG  CAT  IIIB-IV  in  period  divided  by  Z 


Figure  A. 12 .5.  HSDG/CAT  IIIB-IV  Accession  Model  in  equation  form. 
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Z 


t 


eb0YtUt_i 


b5 


where 


Zt  Is  predicted  NHSDG/CAT  I-IIIA  accessions 
e  Is  2.718 

Yt  is  predicted  CAT  I-IIIA  exams. 

Xj  Is  the  itb  Independent  variable  described  in  Step  1 
of  Section  A. 12. 

Uf-i  is  actual  NHSDG  CAT  I-IIIA  accessions  in  period  t-1 
divided  by  Zt_j^ . 


Figure  A. 12. 6.  then  NHSDG/CAT  I-IIIA  Accession  Model  in  equation  form. 


.  If  the  CENTER  option  is  used  and  n  -  2q  is  even,  then  Yt  is  computed  by  the 
following  formula: 

Yt  ”  I<IXt+q  +Xt+q-l-i**--+Xt+i  +  Xt  +  Xt-i  +  ...+Xt-q+i  +  lXt-q) 
w  2  2 

with  w  as  above. 


Figure  A. 12. 7.  Computation  of  a  centered  moving  average  (n  -  12  and  tv  -1). 


DATA  APPENDIX  A 


PERFORMANCE  VARIABLES 


UNTRANSFORMSD  DATA  SERIES 


Data  Appendix 

A. 

Performance  Variables 

Accessions  by  Date  of  Contract 

A.l 

High  School  Degree/Category 

I-IIIA 

A. 2 

High  School  Degree/Category 

IIIB-IV 

A. 3 

Non  Degree/Category  I-IIIA 

A. 4 

Non-Degree/Category  IIIB-IV 

ASVAB  Exams 

A. 5 

Category  I-IIIA 

A. 6 

Category  IIIB-IV 

Data  Appendix 

B. 

Media  Variables 

Advertising  Spending 

B.l 

Television 

B.2 

Radio 

B  .3 

Newspaper 

B.4 

Outdoor 

B-5 

Direct  Mail 

B.6 

Local  Advertising 

B.7 

Regular  Magazines 

B.8 

Special  Magazines 

Media  Deflators 

B.9 

Spot  Television 

B.10 

Network  Television 

B.ll 

Spot  Radio 

B.12 

Network  Radio 

B.13 

Newspapers 

B  .14 

Magazines 

B.15 

Outdoor 

Data  Appendix 

C. 

Policy  Variables 

C.l 

Recruiter  Accession  Objectives 

C.2 

El  Pay 

C.3 

Recruiter  Numbers 

Data  Appendix 

D. 

Environmental  Variables 

D.l 

Youth  (16-19)  Unemployment 

D.2 

Civilian  Minimum  Wage 

ADJUSTED  OR  TRANSFORMED  DATA  SERIES 


Data  Appendix  E.  Performance  Variables 

Accessions  by  Date  of  Contract  (the  December  1976  GI  Bill 
determined  spike  removed  from  the  data) 

E.l  High  School  Degree/Category  I-IIIA 

E.2  High  School  Degree/Category  1IIB-1V 

E.3  Non  Degree/Category  I— IIIA 

ASVAB  Exams  (the  December  1976  gl  bill  Determined  9plke 
removed  from  the  data) 

E.4  Category  I-IIIA 

E.5  Cateogry  IIIB-IV 


Data  Appendix  F.  Media  Variables 

Advertising  spending  (deflated  to  constant  Dec.  1978  dollars, 
and  adjusted  to  reflect  net  spending  levels  throughout) 

F.l  Television 

F .2  Radio 

F.3  Newspaper 

F.4  Outdoor 

F.5  Direct  Mail 

F.6  local  Advertising 

F.7  Regular  Magazines 

F.8  Special  Magazines 

Aggregated  Advertising  Spending  (aggregation  is  over  deflated 
net  dollars) 

F.9  Total  Media  at  Current  period 
F.10  Total  Media  Sum  of  Periods  T-4  through  T-ll 
F.ll  Television  (lagged  1  period)  +  Local  Advertising 
+  Newspaper 

F. 12  Total  Media  -  Sun  of  Current  Period  Through  Period  T-5 
Data  Appendix  G.  Policy  Variables 

G. l  Recruiter  Accession  Objectives  -  Twelve  Month  Centered 

Moving  Average 

G.2  Recruiter  Accession  Objectives  -  Ratio  of  Monthly 
Objectives  to  Moving  Average 

G.3  Relative  Pay  -  the  Ratio  of  El  Pay  to  the  Civilian 
Minimum  Wage 


Series  - 


Accession  by  date  of  contract 
Defense  Manpower  Data  Center 


Source  - 

Definition  -  Monthly  Accessions  into  the  Army  counted  during  the  month  the 
original  contract  was  signed. 

Defining  the  data  in  this  manner  washes  out  the  delays  caused 
by  the  Delayed  Entry  Program. 

Comments  -  Before  use  in  the  analysis  each  series  was  adjusted  to  remove 
the  Dec.  1976  spike  by  replacing  that  month  of  data  with  the 
process  mean. 

Accessions  by  Date  of  Contract 

A.l  High  School  Degree/Category  I-IIIA 
A. 2  High  School  Degree /Category  IIIB-IV 
A. 3  Non  Degree/Category  I-IIIA 


The  Data  Appendices  include  a  listing  of  each  of  the  variables  used  in 
the  analysis. 

The  data  is  listed  in  the  untransformed  state  as  received  from  the 
original  source,  and  also  listed  as  transformed  where  appropriate. 

For  each  type  of  variable  find  a  description,  statement  of  source,  and 
relevant  comments. 

For  the  data  used  directly  in  the  model  a  plot  is  included.  For  the 
secondary  data  series — media  deflators,  a  listing  only  is  included. 


NHSDG/ CATEGORY  I-II1A  ACCESSED.; 

(CONTRACT  DAVE 


Series  -  ASVAB  6-7  Exams 

Source  -  Defense  Manpower  Data  Center 

Definition  -  The  number  of  ASVAB  6-7  exams  completed  throughout  all  Armed 
Forces  Entry  Examination  stations  administered  under  U.S. 
Army  auspices. 

Comments  -  The  series  was  sorted  by  mental  category  score. 

Before  using  in  the  analysis  the  december  1976  spike  was 
removed  and  replaced  by  the  process  mean. 

ASVAB  Exams 

A. 5  Category  I-IIIA 
A. 6  Category  1IIB-IV 


CATEGORY  I-IIIA  ASVAB  EXAMS 


CATEGORY  IIIB-IV  ASVAB  EXAMS 


D9TE  ACTUAL  VALUE 

4  . 1738E+05 

o5  1659E+05 

7606  .2094E+05 

7607  . 1730E+05 

7608  . 1930E+05 

7609  . 2003E+05 


FITTED  VALUE 


PLOT  ^ACTUAL  +=F  I TTED 


761  0 

. 1 905E+05 

0. 

7611 

. 2225E+05 

0. 

7612 

. 2497E+05 

0. 

7701 

. 2169E+05 

0. 

i  »■'  02 

. 1730E+05 

0. 

7703 

. 1794E+05 

0. 

77  04 

. 1509E+05 

0. 

7705 

• 1349E+05 

o. 

77  06 

. 1584E+05 

0. 

H* 

NO 

7707 

. 1249E+05 

0. 

7708 

.  1 1 12E+05 

0. 

7709 

. 1 008E+05 

o. 

77 1  0 

. 1 022E+05 

0. 

771 1 

.  1192E+05 

0. 

7712 

.  1123E+05 

0. 

7801 

. 1 257E+05 

0. 

7802 

.  1104E+05 

0. 

7803 

. 1014E+05 

0. 

-«t  04 

7940. 

0. 

5 

•  -*  -•  7 . 

0. 

6 

9911. 

0. 

H» 

L0 

..  07 

8890. 

0. 

00 

7808 

. 1 052E+05 

0. 

7809 

9161. 

0. 

78 1  0 

9015. 

0. 

7811 

. 1 032E+05 

0. 

7812 

9706. 

0. 

7901 

. 1293E+05 

0. 

7902 

. 1 008E+05 

0. 

7903 

. 1105E+05 

0. 

7904 

9807. 

0. 

7905 

. 1 014E+05 

0. 

79  06 

. 1 165E+05 

0. 

M 

NO 

7907 

. 13 05 E+ 05 

0. 

■"J 

NO 

7908 

. 1360E+05 

0. 

7909 

.11 27E+05 

0. 

7910 

. 1232E+05 

0. 

7911 

. 1248E+05 

0. 

7912 

. 1 005E+05 

0. 

8001 

. 1718E+05 

0.  - 

8002 

. 1647E+05 

0. 

8003 

. 1319E+05 

0. 

8004 

• 1298E+05 

0. 

8  0  05 

. 1344E+05 

0. 

■*06 

. 1767E+05 

0. 

NO 

00 

f 

. 2054E+05 

0. 

o 

J8 

. 1530E+05 

0. 

*  0  09 

. 1 181E+05 

0. 

! 

I 

I 

i 

L 

! 

I 

DATA  APPENDIX  B 
MEDIA  VARIABLES 

I 


( 

l 

I 

f: 

I 

1 

I 


J 


Series 


Net  and  Deflated  Media  Spending  Variables 


Transformation  -  All  media  series  were  deflated  by  the  appropriate  deflators. 

The  data  from  April  1976  through  September  1978  had  been 
expressed  as  gross  expenditures  and  needed  to  be  divided 
by  1.15  to  achieve  net  expenditures. 

F.l  Television* 

F.2  Radio** 

F.3  Newspaper 
F.4  Outdoor 
F.5  Direct  Mail 
F.6  Local  Advertising 
F.7  Regular  Magazines 
F.8  Special  Magazines 


*  The  TV  deflator  is  a  weighted  average  of  the  TV  spot  deflator  B.9  and 
the  TV  prime  deflator  B.10.  The  weights  are  the  proportions  of  Spot 
and  prime  TV  to  total  TV  expenditures.  We  estimated  that  Spot  TV  was 
100%  of  total  TV  expenditures  until  October  1977;  then  only  8%  until 
October  1978;  and  the  25%  until  October  1930. 

**  The  radio  deflator  is  a  similarly  weighted  average  of  the  radio  spot 
deflator  B.ll  and  the  radio  network,  deflator  B.12.  We  estimated  that 
Spot  radio  was  100%  of  radio  expenditures  until  October  1978,  then 
86%  until  October  1977;  and  finally  50%  until  October  1980. 
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Series  -  Media  Deflators 

Source  -  Marketing  and  Media  Decision 

Decisions  Publications  Inc. 

Definition  -  Monthly  deflators  for  each  media  type.  December  1978  is 
used  as  the  reference  point. 
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DATA  APPENDIX  C 
POLICY  VARIABLES 
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Source  - 
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ELIM  -  C0MPL1P  System  Documentation 


Definition  -  The  monthly  male  accession  objective  by  month 
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Series  - 
Source  ~ 
Definition 


Production  Recruiters 
DSAREC 

The  total  number  of  Army  recruiting  station  commanders 
and  recruiters  on  production  each  month 


DATA  APPENDIX  D 


environmental  VARIABLES 


Series  - 
Source  - 
Definition 


Youth  Unemployment  Rate 

U.S.  Dept,  of  Labor  (Bur.  Labor  Statistics) 

The  non  seasonally  adjusted  unemployment  rate  among  16-19  year 
olds 
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DATA  APPENDIX  E 


PERFORMANCE  VARIABLES  (TRANSFORMED) 


Series  -  Accession  by  Date  of  Contract 

Transformation  -  The  December  1976  value  which  reflected  the  impact  of  the 
GI  Bill  termination  was  replaced  by  the  mean  of  the  series 
from  April  1976  through  December  1976. 


E.l  High  School  Degree/Category  I-IIIA 
E .2  High  School  Degree/Category  IIIB-IV 
E.3  Non  Degree /Category  I-IIIA 
E .4  Non  Degree /Category  I-IIIA 


HSDC/CATZGOR 


I-IIIA  ACCK-:SI.- 
(CONTRACT  OAT 
DEC.  76  ADJUSTMENT 


DATE  ACTUAL 'VALUE  FITTED  VALUE  p,LDT  ♦=ACTUAL 


7604 

3531. 

0. 

76  05 

3437. 

0. 

7*  6  06 

4 1 62 . 

0. 

7607 

3884. 

0. 

os 

7*  6  OS 

3842. 

0. 

7609 

3465. 

0. 

76 1  0 

3503. 

0. 

7611 

4508. 

0. 

76 1£ 

4144. 

0. 

7701 

2954. 

0. 

77  02 

2855. 

0. 

*-* 

7703 

3149. 

0. 

vO 

7704 

c  4  3  7  • 

0. 

7705 

CuCt'  ■ 

0. 

7706 

£735. 

0. 

7707 

2718. 

0. 

77  OS 

3236. 

0. 

7709 

c'  5  0 1  . 

0. 

7710 

2350. 

0. 

"’ll 

3162. 

0. 

12 

2889. 

0. 

- - - 

01 

3148. 

0. 

>'S  02 

2770. 

0. 

7803 

2782 . 

0. 

**•4 

00 

7804 

d  1  cl  m 

0. 

7805 

1721 . 

0. 

7806 

£459. 

0. 

7807 

C.  C.  T  t1  . 

1.1 . 

780 8 

£481. 

0. 

78  09 

1969. 

0. 

7810 

1985. 

0. 

731 1 

1973. 

0. 

7812 

1919. 

0. 

79  0 1 

£808. 

0. 

7902 

£317  • 

0. 

7903 

1 6£9. 

0. 

7904 

1804. 

0. 

7905 

£564. 

0. 

7906 

£568. 

0* 

7907 

£311. 

0. 

7908 

£32 1 . 

0. 

79  09 

1742. 

0. 

7910 

1832. 

0. 

7911 

1992. 

0. 

-*12 

1  760. 

0. 

•'1 

£62 1 . 

0. 

2 

£603. 

0. 

M 

,03 

2287 . 

0. 

VO 

00 

4 


« 


(joo  srDt&wOd  V&*  ^bO/fOSH 


or*  oo  co  *:»:*  or*  *. 


hsdg /category  ihb-iv  acc 

(CONTRAC 

DEC.  76  ADJUSTMENT 


.1  I  fc  fit  I  untintuc  riii  ELI-1  nLLC 


r  lu  I  »  —  m. 


6  04 

8  683. 

605 

£646 . 

606 

4£S7. 

607 

34£1. 

608 

37£9. 

6  O’? 

3789. 

6 1  0 

3678. 

611 

4589. 

61  £ 

3£9£. 

701 

3632. 

7  0£ 

3550. 

7  05 

3857. 

704 

327  6. 

705 

3  03  0 . 

706 

4  0  0  0 . 

707 

•'•1793  • 

70S 

4  097. 

709 

3496. 

71  0 

3 1  £  0 . 

'711 

4154. 

'712 

3855. 

*•01 

4 1  » ’  r‘  • 

ic 

356  0 . 

03 

3770. 

804 

2861 . 

'805 

ebo  1  • 

”8  06 

•373 1 . 

'807 

315£. 

'80S 

361 1 . 

"809 

3268 . 

'8 1  0 

3049. 

*81 1 

3091 . 

*8 1  £ 

3019. 

"901 

3  8  4  cl  m 

'9  0£ 

3038. 

"908 

£189. 

'9  04 

£384. 

"905 

3567. 

•=•  ■=•  r<  - 


0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


LD 

O' 


v£> 


so 

co 


►  J  f*-. 


Series  -  Monthly  ASVAB  Exams 

Transformation  -  The  December  1976  Number  which  reflected  the  impact  of  the 
GI  Bill  termination  was  replaced  by  the  mean  of  the  series 
from  April  1976  through  December  1976. 


E.4  Category  I-IIIA 
E.5  Category  IIIB-IV 


CATEGORY  IIIB-IV  EXAMS 

DEC.  76  ADJUSTMENT 

'E 

hCTUhL  VfiLUE 

FITTED 

V6.JJE  F  i_DT  ♦=fiCTUfil_ 

+=F I TTEI 

7604 

. 1738E+05 

0. 

t 

7605 

. 1659E+05 

0. 

7606 

. 8094E+05 

0. 

t— 1 
vO 

7607 

. 1 73  0E+ 05 

0. 

^4 

ON 

* 

7608 

. 1930E+05 

0. 

7609 

. 8003E+05 

0. 

76 1  0 

. 1905E+05 

0. 

7611 

•  8885E+  05 

0. 

7612 

. 8800E+05 

0. 

7701 

. 8169E+05 

0. 

7702 

. 1 730E+05 

0. 

7703 

. 1794E+05 

0. 

i  704 

.15  09E+ 05 

0. 

7705 

. 1 349E+05 

0. 

< 

7706 

. 1534E+05 

0. 

H* 

vO 

7707 

. 1 849E+05 

o. 

7708 

.  111SE+05 

0. 

K 

77  O'? 

. 1 003E+05 

0. 

771  0 

.  1  088E+05 

0. 

7711 

. 1198E+05 

0. 

> 

7718 

. 1 1 83E+05 

0. 

4 

c 

7801 

. 1857E+05 

0. 

— 

> 

"■'03 

. 1 1 04E+05 

0. 

s' 

. 1 014E+05 

0. 

jl 

J4 

7940. 

0. 

.  *05 

i  i  • 

0. 

4^ 

7306 

9911. 

0. 

M 

vO  / 

7807 

8890. 

0. 

•4 

00 

78  08 

. 1 058E+05 

0. 

7809 

9161. 

0. 

781  0 

9015. 

0. 

4/ 

7811 

. 1 038E+05 

o. 

7818 

9706. 

0. 

4C^ 

7901 

. 1893E+05 

0. 

- 

>* 

7908 

. 1 008E+05 

o. 

7903 

. 1105E+05 

0. 

> 

7904 

9807. 

0. 

f 

7905 

. 1 014E+05 

0. 

7906 

. 1165E+05 

0. 

£  ^ 

7907 

. 1305E+05 

0. 

vD 

\ 

7908 

. 1 360E+05 

0. 

> 

7909 

. 1 187E+05 

0. 

« 

c 

7910 

. 1838E+05 

0. 

7911 

. 1848E+05 

0. 

7918 

. 1 005E+05 

0. 

4 C 

- „ - 

8001 

. 1 7I6E+03 

0. 

7 

8008 

. 1 647E+05 

0. 

8003 

. 1 319E+05 

0. 

'04 

. 1 898E+05 

0. 

< 

i5 

. 1344E+05 

0. 

06 

. 1767E+05 

0. 

vO 

00 

0 

*007 

. 8054E+05 

0. 

8003 

. 1530E+05 

0. 

^4- - 

8009 

. 1 181E+05 

0. 

DATA  APPENDIX  F 
MEDIA  VARIABLES  (TRANSFORMED) 


Series  -  Nec  and  Deflated  Media  Spending  Variables 

Transformation  -  All  media  series  were  deflated  by  the  appropriate  deflators. 

The  data  from  April  1976  through  September  1978  had  been 
expressed  as  gross  expenditures  and  needed  to  be  divided 
by  1.15  to  achieve  net  expenditures. 


F.l  Television* 

F.2  Radio** 

F.3  Newspaper 
F.4  Outdoor 
F.5  Direct  Mail 
F.6  Local  Advertising 
F.7  Regular  Magazines 
F.8  Special  Magazines 


*  The  TV  deflator  is  a  weighted  average  of  the  TV  spot  deflator  B. 9  and 
the  TV  prime  deflator  B. 10.  The  weights  are  the  proportions  of  Spot 
and  prime  TV  to  total  TV  expenditures.  We  estimated  that  Spot  TV  was 
100%  of  total  TV  expenditures  until  October  1977;  then  only  8%  until 
October  1978;  and  the  25%  until  October  1980. 

**  The  radio  deflator  is  a  similarly  weighted  average  of  the  radio  spot 
deflator  B. 11  and  the  radio  network  deflator  B. 12.  We  estimated  that 
Spot  radio  was  100%  of  radio  expenditures  until  October  1976,  then 
86%  until  October  1977;  and  finally  50%  until  October  1980. 


NET  RADIO  SPENDING 
(DEFLATED) 


NET  NEWSPAPER  SPENDING 
(DEFLATED) 


LOCAL  ADVERTISING 
(DEFLATED) 


TE 

MC’-HCtl  ;  VALUE 

FITTED 

76  04 

351.8 

0. 

7605 

392.  3 

0. 

76  06 

349. 4 

0. 

7607 

319.6 

0. 

7603 

£77.  3 

0. 

760'? 

347.  0 

0. 

7610 

355.5 

0. 

7611 

ocd  •  v 

0. 

7612 

£30.4 

0. 

7701 

£31.9 

0. 

7702 

C.tT>C  •  d 

0. 

7703 

£8£  -  3 

0. 

7704 

3 OS.  ? 

0. 

7705 

3  0  0 .  5 

0. 

7706 

c  j  i  •  8 

0. 

7707 

£46. 1 

0. 

7708 

£68. 6 

0. 

770? 

£80.  4 

0. 

7710 

302.5 

0. 

7711 

£98. 1 

0. 

7712 

£66 . 4 

0. 

7801 

£76. 4 

0. 

■’302 

£97.  £ 

0. 

03 

317.4 

0. 

04 

c'cld  .  cl 

0. 

.  805 

354.3 

0. 

7806 

374.7 

0. 

(■  y  0  f 

341.4 

0. 

7808 

370. 9 

0. 

780? 

4  02.5 

0. 

781  0 

373 . 4 

0. 

7811 

»■'  t’’  .  c! 

0. 

7312 

347.  6 

0. 

7?  01 

3  01.4 

0. 

7?  02 

314.  1 

0. 

7?  03 

335.  6 

0. 

7?  04 

36  0.  8 

0. 

7?  05 

417.  1 

0. 

7?  06 

8  r  r  .  c! 

0. 

7?  07 

4  04.9 

0. 

7?  08 

4£3.  £ 

0. 

7?  09 

495.5 

0. 

7910 

5£0.  3 

0. 

791 1 

375.  1 

0. 

7912 

4  08 .  1 

0. 

8001 

401.4 

0. 

E  PLOT  ♦=HL  I  UHL  +=l- 1  i  i  tn 


Series  - 


Total  Media 


Transformation  -  The  sum  of  the  all  eight  deflated  media  expenditures  for 
each  month 


F.9 

TOTAL  MEDIA  AGGREGATE 
CURRENT  PERIOD 
(DEFLATED) 


E  fiCTUflL  VALUE  FITTED  VALUE  PLOT 


4 

cl  37. 

0 

er 

c  L<  j’  c!  • 

0 

1  646 . 

o 

i 

1 467 . 

o 

C; 

1432. 

0 

9 

3 1  08 . 

o 

0 

c  r  13. 

o 

1 

3568. 

o 

C 

1 6c"?. 

o 

1 

£58?. 

0 

£ 

C*  'i'  C'  r’  • 

o 

3 

£160. 

o 

4 

ISO?. 

0 

5 

1756. 

o 

6 

1 6*  r  c . 

0 

7 

66  0  ■  6 

0 

8 

443.  3 

0 

9 

1£  06. 

0 

0 

c'c'cc!  • 

o 

1 

1 4  08  • 

o 

i— 

9£8 . 5 

0 

1 

1933. 

o 

£ 

£174. 

0 

3 

1446. 

0 

4 

1473. 

o 

5 

1993. 

o 

r. 

?95 . § 

0 

7 

1449. 

0 

8 

1171. 

o 

9 

£5££. 

o 

0 

1936. 

0 

1 

1186. 

0 

c 

1137. 

0 

i 

‘  1363. 

0 

£ 

1856. 

0 

3 

£085. 

0 

4 

1901. 

0 

5 

1579. 

0 

t 

889.  £ 

0 

7 

1  07£ . 

0 

ft 

£513. 

0 

9 

1795. 

0 

0 

3344. 

0 

1 

£854. 

0 

£ 

1509. 

0 

1 

3171. 

0 

£ 

£680. 

0 

3 

£8£0. 

0 

4 

1369. 

0 

5 

1550. 

0 

6 

1697. 

0 

7 

709.6 

0 

vO 

-vj 

ON 


vO 

vO 


vO 

00 

o 


Series  -  Total  Media  summed  for  lags  4  through  11 

Transformation  -  The  value  at  each  month  is  the  total  media  variable  summed 
from  lag  t-4  through  lag  t-11. 


TOTAL  MEDIA  AGGREGATE 
LAG  4-11 
(DEFLATED) 


mTE  RCTUAL  VhLUE  FITTED  VhLUE  plot 


.>£>4 

,  1 4S8E+05 

0. 

'6  05 

.  13SSE+05 

0. 

H* 

"606 

.  1417E+05 

0. 

vO 

"6  07 

.  1S9SE+05 

0. 

’60S 

.  1318E+05 

0. 

’60S 

.  1 S57E+05 

0. 

"6 1  0 

.  1S46E+05 

0. 

'61 1 

.  1 186E+05 

0. 

'6  IE 

.  11S1E+05 

0. 

— 

'7  0 1 

. 14S9E+05 

0. 

'70S 

.  15SOE+05 

0. 

'703 

. 1816E+05 

0. 

'704 

. 1765E+05 

0. 

7705 

. 18S1E+05 

0. 

h-» 

77  06 

. 1945E+05 

u. 

VO 

7707 

. S014E+05 

0. 

77  OS 

. 2047E+05 

U  ■ 

7709 

.191 1E+05 

0. 

771  0 

. 1807E+05 

0. 

7711 

. 1516E+05 

u  • 

771S: 

. 139SE+05 

0. 

7S01 

. 1S60E+05 

0. 

78  OS 

. 1S53E+05 

0. 

7803 

. 117SE+05 

0. 

04 

. 1 090E+05 

0. 

*|Cj 

. 1108E+05 

0. 

-•06 

. 1 158E+05 

0. 

vO 

7807 

. 1S37E+05 

IJ. 

CO 

7808 

. 1339E+05 

0. 

7809 

.  1417E+05 

0. 

7810 

. 1S34E+05 

0. 

781 1 

. 1S38E+05 

0. 

78  IS 

.  1S6SE+05 

0. 

7901 

. 1321E+05 

0. 

79  OS 

. 1304E+05 

0. 

7903 

. 1278E+05 

0. 

7904 

. 1244E+05 

0. 

79  05 

.  1 18SE+05 

0. 

7  u  6 

. 1S6SE+05 

0. 

vO 

7907 

. 133SE+05 

0.  . 

\o 

7908 

. 1405E+05 

0. 

7909 

. 1310E+05 

0. 

7910 

.  1S00E+05 

0. 

7911 

. 1188E+05 

0. 

791S 

. 13S6E+05 

0. 

8001 

.  1369E+05 

0. 

80  OS 

.  1518E+05 

0. 

8003 

.  1595E  +  05 

0. 

8004 

. 1555E+05 

0. 

'  "<05 

. 1715E+05 

0. 

H* 

16 

. 1S94E+05 

0. 

CO 

J7 

. S068E+05 

0. 

0 

w  i.i  08 

\  9545+  05 

0. 

8009 

.1930E+05 

0. 

♦=hCTUFiL 


1 


( 


Series  - 


TV,  Radio,  Local  Advertising  Aggregate 


Transformation  -  Current  value  of  radio  spending  +  current  value  of  local 
advertising  spending  +  television  spending  lagged  one 
period 


F.ll 

TV  (T-l)  +  LOCAL  +  NEWSPAPER  SPENDING 
(DEFLATED) 


DATE  ACTUAL  VALUE  FITTED  VALUE  PLOT  ♦= ACTUAL. 


14 

35 1 . 8 

0. 

05 

392.  3 

0. 

£.  IJ  6 

349.4 

0. 

7607 

3 19.6 

0. 

76  OS 

761 . 0 

0. 

7609 

347.  0 

0. 

76 1  0 

355.5 

0. 

7611 

1469. 

0. 

761c! 

230.4 

0. 

7701 

7 6 3  .  1 

0. 

77  OS 

304. 9 

0. 

7703 

921.5 

0. 

7704 

390. 8 

0. 

77  05 

382.6 

0. 

7706 

367.9 

0. 

t‘*  r  U  * 

3 16.4 

0. 

r  »■  o  y 

268.6 

0. 

77  0S 

280.4 

0. 

771  0 

302.5 

0. 

7711 

970.  9 

0. 

7712 

579.  4 

0. 

7801 

919.9 

0. 

7802 

741.0 

0. 

7803 

559.2 

0. 

'A  04 

. 766. 7 

0. 

’»5 

1 246 . 

0. 

J6 

907. 1 

0. 

.  6  07 

587.4 

0. 

7808 

7  y  4 .  y 

0. 

7809 

534.4 

0. 

78 1  0 

969. 4 

0. 

78 1 1 

1243. 

0. 

78 1 2 

867.5 

0. 

7901 

771 . 6 

0. 

7902 

1164. 

0. 

7909 

812.  9 

0. 

7904 

1417. 

0. 

79  05 

1  06  3. 

0. 

7906 

644.4 

0. 

7907 

596.9 

0. 

7908 

540.3 

0. 

7909 

669.  1 

0. 

7910 

986  •  6 

0 

7911 

2153. 

0. 

7912 

1779. 

o 

8001 

1390. 

0 

8002 

2219. 

0 

8003 

1 158. 

0 

8004 

1714. 

0 

8005 

1  037. 

0 

■*6 

1102. 

0 

1314. 

0 

8 

527.8 

0 

a  009 

634.4 

0 

v£> 

•*4 

Ov 


VO 

**4 


VO 

00 


VO 

vO 


vO 

00 

© 


Series  -  Total  Media  Sum  for  current  period  through  lag  5 

Transformation  -  The  value  at  each  month  is  the  total  media  variable  summed 
from  the  current  period  through  lag  t-5. 


F.12 

TOTAL  MEDIA  AGGREGATE 
LAG  0-5 
(DEFLATED) 


UhTE  ACTUAL  VALUE  FITTED  VALUE 


‘i4 

8783. 

0. 

..'5 

8747. 

0. 

i  6  06 

8859. 

0. 

VO 

7  EOT 

9700. 

0. 

OV 

76  OS 

9375. 

0. 

76  OS 

. 1 1S7E+05 

0. 

76 1  >'• 

. 1S45E+05 

0. 

761 1 

. 1 399E+05 

0. 

76 1£ 

. 13S7E+05 

0. 

7701 

. 150SE+05 

0. 

77  OS 

. 1650E+05 

0. 

7703 

. 1 555E+05 

0. 

7704 

. 1464E+05 

0. 

-?-?  i-.er 
i  t  U  -i 

. 1S83E+05 

0. 

7706 

. 1SS7E+05 

0. 

H * 
VO 

7707 

. 1 0S4E+05 

0. 

■*4 

77  OS 

8  5  U  6  • 

0. 

77  OS 

7553. 

0. 

771  0 

8566. 

0. 

7711 

SSI  8. 

0. 

77  IS 

r  4  f  4  • 

o . 

7S01 

8746. 

0. 

— 

78  OS 

. 1 047E+05 

0. 

7803 

. 1071E+05 

0 . 

78  04 

936£. 

0. 

••  05 

9937. 

0. 

06 

. 1 000E+05 

0. 

H* 

VO 

-■07 

95S0. 

0. 

-4 

co 

73  08 

8518. 

0. 

78  OS 

9594. 

0. 

78 1  0 

. 1 01SE+05 

0. 

7811 

93£0. 

0. 

78 1  £ 

9461 . 

0. 

7S01 

9375. 

0. 

“ 

7S0S 

. 1 006E+05 

0. 

7903 

96S3. 

0. 

7S04 

95  £8. 

0. 

7S05 

9S£  1 . 

0. 

7906 

9673. 

0. 

VO 

79  07 

9383. 

0. 

VO 

7908 

. 1 004E+05 

0. 

7909 

9749. 

0. 

791  0 

. 1119E+05 

0. 

7911 

. 1 £47E+05 

0. 

791  £ 

. 1309E+05 

0. 

8001 

. 151SE+05 

0. 

800£ 

. 1535E+05 

0. 

8003 

. 1638E+05 

0. 

8004 

. 1440E+05 

0. 

8005 

. 1310E+05 

0. 

H* 

006 

. 13S9E+05 

0. 

VO 

03 

07 

. 1083E+05 

0. 

o 

,08 

9443. 

0. 

8009 

.4  00^+05 

0. 

PLOT  ♦=ACTUAL 


i 


data  appendix  g 

POLICY  VARIABLES  (TRAMS FORMED) 


t 


Series 


Recruiter  Accession  Objectives  Smoothed 


Transformation 


Comments  - 


A  centered  twelve  month  moving  average  of  the  accession 
objective  series 

This  variable  is  designed  to  capture  the  long  term  or 
overall  mission  component  of  objectives. 


G.  1 

RECRUITER  OBJECTIVES 
12  MONTH  MOVING  AVERAGE 


'"TE  ACTUAL  VALUE  KITTED  VALUE  FlDT  ♦^ACTUAL  +=FITTEI 


,04 

•  1 422E+05 

0. 

05 

.  1432E+05 

0. 

76  06 

.  14  34E+05 

0. 

7607 

.  1 423E+05 

0. 

7  r.  0  0 

.  1413E+05 

0. 

7609 

.  1405E+05 

0. 

761  0 

.  1403E+05 

0. 

T-4 

*£* 

r- 

. 1400E+05 

0. 

«  6 1  cl 

.  1 376E+05 

0. 

7701 

. 1359E+05 

0. 

77  OB 

. 1345E+05 

0. 

7703 

. 1 307E+05 

0. 

7704 

• 1260E+05 

0. 

7705 

. 1207E+05 

0. 

7706 

. 1166E+05 

0. 

i'  7 07 

. 1128E+05 

0. 

77  OS 

. 1 087E+05 

0. 

7709 

. 1051E+05 

0. 

7710 

. 101 1E+05 

0. 

7711 

9756. 

0. 

7712 

9562. 

0. 

7801 

9473. 

0. 

7802 

9456. 

0. 

"903 

9598. 

0. 

"14 

9710. 

0. 

.if 

9675. 

0. 

06 

964  0. 

0. 

78  07 

9672. 

0. 

7808 

9701 . 

0. 

7809 

Ci"?  OS 
r  i  v*c  > 

0. 

7810 

. 1001E+05 

0. 

7811 

. 1 044E+05 

0. 

7812- 

. 1 075E+05 

0. 

7901 

. 1 1 04E+05 

0. 

7902 

. 1 1 80S +05 

0. 

7903 

.  1 1 18E+05 

0. 

7904 

. Ill 7E+05 

0. 

7905 

. 1 1 17E+05 

0. 

7906 

.  1 1 17E+05 

0. 

7907 

. 1 1 17E+05 

0. 

7908 

. 1 1 17E+05 

0. 

7909 

.111 7E+05 

0. 

7910 

. 1117E+05 

0. 

7911 

.  1U7E+05 

0. 

7912 

.  1H7E+05 

0. 

8001 

.  1U7E+05 

0. 

8002 

. 1117E+05 

0. 

8003 

.  1U7E+05 

0. 

8004 

. 1117E+05 

0. 

•'•5 

. 1117E+05 

0. 

■  6 

.  1U7E+05 

0. 

7 

.  1U7E+05 

0. 

*008 

. 1117E+05 

0. 

8009 

.  1  l,L7F-**5 

0. 

o 

o 


♦ 


( 


Series  -  Recruiter  Objectives  -  Monthly  Effects 

Transformation  -  The  ratio  of  the  accession  objective  to  the  smoothed 
objectives  series 

Comments  -  This  variable  is  designed  to  capture  the  monthly 

administration  variation  in  objectives. 
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F/G  5/3 


UNCLASSIFIED 


NL 


MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  of  STANDARDS 'IBM -A 


Series  - 


Relative  Pay 


I 
I 

J 

Transformation  -  The  ratio  of  monthly  El  pay  to  monthly  civilian  minimum 
y  wage  rate 

L 

r 

c 

r 

L 

I 


I 

L 

L 

C 

! 

I 

I 


A-20/23 


W».  J 


RELATIVE  PAY 


'E  ftCTUfii  VhLUE  FITTED  VALUE  PLOT  ♦=fiCTUfiL  +=F ITTED 


76  04 

.  9473 

0. 

7605 

.  9473 

0. 

76  06 

.  9473 

0. 

7 6  07 

.9473 

0. 

7608 

.  9473 

0. 

7609 

.  9473 

0. 

7610 

.9819 

0. 

7611 

.9819 

0. 

76 1£ 

.9819 

0. 

7701 

.9391 

0. 

77  02 

.9391 

0. 

7703 

.9391 

0. 

77  04 

.9391 

0. 

7705 

.9391 

0. 

77  06 

.9391 

0. 

7707 

.9391 

0. 

7708 

.9391 

0. 

77  09 

.  9391 

0. 

7710 

.  9970 

0. 

7711 

.  9970 

0. 

7712 

.9970 

0. 

7801 

.  8654 

0. 

'730£ 

.  8654 

0. 

.  03 

.  8654 

0. 

04 

.  8654 

0. 

.  6  05 

.  8654 

0. 

7806 

.  8654 

0. 

7807 

.  8654 

0. 

7808 

.  8654 

0. 

7809 

.  8654 

0. 

7810 

.9131 

0. 

781 1 

.9131 

0. 

7812 

.9131 

0. 

7901 

.  8343 

0. 

7902 

.  8343 

0. 

7903 

.  8343 

0. 

7904 

.  8343 

0. 

7905 

.  8343 

0. 

7906 

.  8343 

0. 

7907 

.  8343 

0. 

7908 

■  8343 

0. 

7909 

.  8343 

0. 

7910 

.  8912 

0. 

7911 

.8912 

0. 

7912 

.8912 

0. 

8001 

.8338 

0. 

8002 

.  8c>38 

0. 

8003 

.  8338 

0. 

•-04 

.  8338 

0. 

35 

•  O  3  © 

0. 

06 

.  8338 

0. 

8007 

.  8338 

0. 

8008 

m  8358 

0. 

8009 

.  833$ 

0. 

L 


DATE 

FILMED 


